LL ELLA 


END MILLS FOR MODERN PRODUCTION 


Farm Equipment — another 
of America’s great industries 
requiring all the types of end 
mills produced by Putnam. 
Full stocks of over 800 stand- 
ard sizes and types of Putnam 
End Mills are maintained at 
distributors and factory for 
immedicte delivery to you. 








2985 CHARLEVOIX AVENUE ° DETROIT 7, MICHIGAN 





THE ANSWERS TO All YOUR NEEDS IN 
TOOL AND DIE STEELS... 


ODAY—and for a long time to come—the pre- 

4 HIGH SPEED STEELS mium on production cost-saving is greater than 

ever before. Match up each one of your machine 

% HOT WORK STEELS operations with the tool or die steel that will do the 

i SHOCK RESISTING STEELS job faster, better, or with less “down” time. This new 

booklet gives you complete information on the ex- 

% COLD WORK STEELS ceptionally large family of Allegheny Ludlum Toal 

Steels—invaluable data on properties, uses, selection 

We CARSON STEELS and handling that every production man should have. 
% HIGH SPEED AND TOOL 


a wll ¥ Soy Address Dept. TD- 54 


%& CAST-TO-SHAPE 


.omomonmes | ALLEGHENY LUDLUM 


TO MEET ANY STEEL CORPORATION - Pittsburgh 22, Pa. 
REQUIREMENTS 








“HARDSTEEL 


DESTRUCTIVE TOOL BIT TEST 
HARDSTEE, v8. Cast Alloy Cutting Tools 


TEST LoG 


Materia). Hardeneg and drawn High Manganese, 
High Carbon tool Stee] 
sile Strength, 176,000 lbs Per square inch 
Rockwe]l} Hardness C-~38 Average 
Depth of Cut 00" 
Feed Per Revolution. 0035" 
Surface Feet Per Minute 130 


RESULTS 


Average Total 
Time to Failure Tool End Wear 


"Hardstee™ 20 Minutes None 
Competitor "aA" ll Minutes 008" 
Competitor "BY 10 Minutes .007" 


Competitor "Cc" 8 Minutes Cutting edge 


burnt 
Conclusion; 


ce of 
Oo its makes it 
NOld size longer between 
ake faster, leeper Cuts, 


w copy of 
Write for you Menvel 
“HARDSTEEL” Operator's 
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PIPE PLUG 
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iy, e 
MATERIAL 
SAVED 


WEIGHT SAVED 
4 


* ir 
“ SPACE SAVED 


Your Holo - Krome Industrial 
Distributor is ready to serve 


you from his worehouse stock 


” HOUD-KROME 
i: Be haved 


SOCKET(CSCREWS 





48s: 2a 


FASTENING METHOD 


More compact design because members 


need not be “built up” (saving of weight), 


point of fastening held closer to intersection 


of parts (saving of space), quick and posi- 


tive tightening (saving in assembly time) 





. these and many more proven facts 
are the results of using Holo-Krome FIBRO 
FORGED Socket Screws with the internal 
wrenching feature . . . Holo-Krome Screws 
are the completely cold forged screws —a 
Holo-Krome exclusive, patented feature. 


THE HOLO-KROME SCREW CORP. 
HARTFORD 10, CONN., U.S. A 


ASSEMBLY 





SAVE WEIGHT - SPACE 








Specialists 





Protect the cost, output and quality 
of your product by calling in a spe- 
cialist in the design, construction, 
and performance of tools used in 
your production. 


Midwest Tool and Engineering 
Company offers their experience in 
the manufacture of tools, dies, jigs, 
fixtures and special machines designed 
for low cost, high quality, volume 
production. Equipped for experi- 
mental work, Midwest can take your 
product from blueprint through tool- 
ing to final production or assist you 
in any stage of product development 
and tooling. 





IN TOOLING FOR PRODUCTION 


Midwest maintains 
complete jig boring and jig grinding 
departments capable of volume out- 


To serve you, 


put to tolerances of .0001. Equipped 
with modern facilities, Midwest can 
produce extreme precision Keller work 
from models as well as machine any 
intricate shape or form desired. 


Skilled craftsmen and experienced 
engineers and management assure 
quality work and precise delivery at 
quoted prices. Write today and in- 
clude blueprints for quotation and 
our delivery schedule. MAKE MID- 
WEST YOUR TOOLING AND PRO- 
DUCTION DEPARTMENT. 


Midwest Tool and Engineering Company 


612-620 Park Avenue 


Indianapolis, Indiana 








Designers @ Manufacturers of Tools 


@ Dies 


@ Jigs @ Fixtures 











@ Special Machinery 





TOOL & DIE JOURNAL 





FASTER FEEDS 
because 15% shorter 
length—sturdier 
construction 








FASTER FEEDS 
because shorter 
length reduces 
vibration at the 
cutting edges 





@ It has been known for years that the conven- tion at high speeds and much greater drill life on 


tional Jobbers Length twist drill is not designed for 
maximum performance under most modern plant 
conditions. This is because the Jobbers Length drill 


practically every job. For portable drilling and screw 
machine work, the great advantage of the Mechanics 
Length is obvious, since shorter drills have been 


was designed over forty years ago—for much slower used on this work for many years. 
speeds and feeds. 

Republic engineers designed the new Mechanics 
Length High Speed Drill to meet the need for a 


shorter length stock drill. It is 15% shorter than 





the conventional Jobbers Length, and the shorter 





flute results in a sturdier drill, with minimum vibra- 


' | REPUBLIC DRILL & TOOL CO. 
| 322 S. Green Street, Chicago 7, Ilinois 
| Please send me Bulletin RM-1 
L & T PANY Title 
NEW 


| 

| 

CHICAGO 7, ILLINOIS YORK 13, NEW YORK | 
BOSTON ° CLEVELAND ° 


| Street 


| City State 


Compony 


DETROIT ° LOS ANGELES 


World's Largest Exclusive Manufacturer of Twist Drills 


a» seen cane un an: en cto eeeninaeneeiann aaa 





COPPER HEAD LAPS 











. . . They pay for them- 
selves in time saved! 
They work fast; they 
never wear out. The only 
wearing part is the re- 
placeable sleeve. Sleeve 
adjustment feature permits 
maintaining correct lap- 
ping size till worn out and 
replaced with a new 
sleeve. Costly toolroom 
time is saved by using 
Boyar-Schultz Copper 
Head Laps. Available 
from stock in standard 
sizes 14” to 24,”. 


COPPE 
BOrAR-scutry oy lap 


BOYAR-SCHULTZ CORPORATION, 2112 Walnut St., CHICAGO 12 





VTA TTT A) 


“AVOID 3 
DELIBERATE RUIN a” 
OF MACHINERY” I 

“Most metal working machinery is provided with T-slots in 
Tables for fastening work. In modern production these T-slots 
are completely finished by milling or planing; consequently 
every surface is finished smooth and square. But when machines 
are put in operation, any kind of hodge-podge bolt is used 
for fastening work. It does not take long to ruin T-slots with 
such bolts, and after that has happened, a most essential part 
of the machine is ruined. The cost of proper bolts is very 
small, and I hope that my observations expressed here will 
reach the men in authority to avoid this deliberate ruin of 


American Machinery.” 
Above is from a letter to Tool Engineer, January 1946. 


Boyar-Schultz Special T-Slot Bolts are made from upset 
forgings of heat treated alloy steels. Machined heads are 
square with bodies to present a clean flat surface to T-slot. 
Threads are carefully cut. For best results use Nuts and 
Washers made for use with Boyar-Schultz Special T-Slot 
Bolts. 











Back of every Kempsmith Milling Ma- 
chine and Milling Attachment is a rich 


heritage of more than 57 yeors of 
specialized experience, building bet- 
ter milling machines and attachments, 
exclusively. This is your guarantee of 
precision workmanship, plus rugged, 
enduring construction. 


| _ . Slotting Swivel-type 
Attachment _ 
Circulor sennead 
Milling Table Vertical Head — 
ent 


i 


A5033-IP-C 
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Applicator Gun With Sealed 
Cartridge Unit For Quick Re- 
fill. Dust Proof. Full Control. 


AND POLISHING 


PLASTIC MOLDS 
TOOLS, DIES, GAGES 
PRODUCTION PARTS 


Fast, Scratch- Free 
with 


YPREZ 


DIAMOND COMPOUNDS 


Hyprez Diamond Compound produces the best 
finish on STEEL, CHROME-PLATE, TUNG- 
STEN-CARBIDES, BORON-CARBIDE and 
other surfaces, in a fraction of the usual time. It 
contains exclusively fine, clean, uniform diamond 
cutting particles p tly pended in a 
compound of new and original formula (patent 
applied for). 

Hyprez Diamond Compound is available in a 
wide range of grades from fastest cutting to 
finest polishing. 





Hyprez Diamond Compound is now being 
used successfully by: Western Electric Company, 
Inc.; U.S. Army Ordnance; Allegheny Ludlum 
Steel Corp.; Continental Screw Co.; Noble and 
Stanton, Inc.; Hoosier Cardinal Corp. 

The shop superintendent of a nationally known 
organization says: ‘On a mold which previously 
took us approximately 28 hours to finish, only 
seven hours are now necessary and we do a better 
job." 





431 SOUTH DEARBORN STREET 





ENGIS EQUIPMENT COMPANY 


CHICAGO 5, ILLINOIS 


Representatives in all Principal Manufacturing Areas 
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4 It's quick, it’s deft, it’s conven- 


iently small, yet the Handee Tool packs a ter- 
rific wallop! 


Handee is the original, single hand controlled, 
electrically driven tool—and it’s the finest to- 
day. It can be used at the bench or carried 
right to the job. It reaches hard-to-get-at 
places on machinery, touches up perishable 
tools, grinds dies, chip breakers on 
broaches, removes burrs, etc. Runs 
at a cool 25,000 r.p.m. AC or DC. 

Wt. 12 oz. 


Combined with its accessories and 
exclusive attachments, the Handee 
Tool performs more operations 
with greater accuracy than any 
other portable electric tool at any 
price. 


PRECISION A’ IMENTS. Fit 
Handee only. Offhand carving, routing, 
shaping is exact as to depth of cut, ac- 
curacy of line. Indispensable to pattern 
shop. Set of 6, postpaid, $7.95 


HANDEE KIT~-— Strong, compact steel car- 
rying case holds the Handee Tool and a 
complete assortment of accessories. Post- 


paid, $27.50. Handee with 7 accessories 
only, $20.50 





CHICAGO ACCESSORIES 
FIT ANY POWER TOOL 
The Most Complete Line Available. 
Over 500— All Finest Quality. The 
Right One for Every Job! 








WRITE FOR 64-PAGE CATALQG 




















peoy elleqeay ¢cZor 















1) S3ILINIDS V4 ONVLNASWdINdSs 
AZ oL ASNNIMOW ONIBIYIS3a 
anv 5 DI? 10 GNV ONiivuisniit 


TINNDI NIL3TINEG Os SLIM 









wLIi Od 
NVWW ASN V AZAVH 




















! SXINNIAXKO 
Dur dor LInd14410 V 
nononposd dinate 
7IVXO & Pe y al 

fo 2873 M/ con N oh 270 2143 
DUISOZII) o7_ 3 | Pro 

THO ; : o oat 2 cs 
Un | a o 


. 


= 
805 banpome 7002 Pe] 


"aaa, 1 as = ee, *“ eh oe 








ERE illustrated is another of many de- 

pendable and efficient machine tools that 
contribute to the high degree of accuracy and 
easy, quiet, smooth running operation so char- 
acteristic of GEMCO Shapers. 
All GEMCO transmission gears are, after cut- 
ting, shaved in order to assure smoothness and 
quietness when in operation. 
Longer satisfactory service life is assured since 
the precision finish of the gears eliminates 
undue wear. 
In addition, GEMCO Shapers offer many other 
time tested features: Force-feed lubrication 
system with exclusive “Lubrigard” safety pro- 
tection, twin-type bull or main gears, central- 
ized controls, large, easily readable dials, 
wide range of feeds and speeds—all of which 
either increase the precision life, save time, or 
increase production. 
Cut costs and produce better work with 
GEMCO Shapers! 

Write Today for BULLETIN GC-12D 


Quality MACHINES. G iz hs E we A L Menatecoren 
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DUCE 
QuaLiTY MACHINES! —— 


ST. LOUIS 16, MISSOUR!| “ijmmaay 





“I'd be stumped on this 
grinding job without 


the BLITZREV’ 











REV for many jobs that couldn't 
possibly be done on a_ surface 

As the photograph shows, the grinder without it.” 
job is grinding the radii on an 
elongated piercing punch. Obvi- Quick Facts About BLITZREV 
ously, the work demands a small 
dressed wheel to get up close to 
the shoulder. The one in use is 1” 
diameter. 

“Before we got the BLITZREV, 
we had to do a lot of jobs the hard 
way,” said the tool maker. “This 
piercing punch is an example. It’s 
one of a pair which have to be ac- 
curate to a tenth. Grinding them 


























Attachable to surface grinder in 
a few minutes. Belt driven from 
drum on regular mount of grinder. 
Spindle speed, 10,000 or 15,000 
r.p.m. Seven quills furnished for 
1,” to 2Y,” diameter wheels. Spin- 
dle housing slides in and out to 





grind anywhere on magnetic chuck 
and beyond. Swings to desired 


: . : height. 

is faster and better than shearing “es 

them in the ring die, then temper- Write, wire, phone, or mail coupon 
ing and filing. I use the BLITZ- for complete information 











D & S Model Company 
105-47 S. Robert St., Ludington, Mich. 








Send complete information about the 
BLITZREV for our ............ . Surface 
Geter THOR occ cccvciccscse 





BLITZREV being used to grind radii on t ; CITY, ZONE, STATE 
elongated piercing yo th dressed 1” 
diameter wheel at 10,000 r.p.m. 
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Machine Tool Manufacturers strongly em- 
phasize the need, not only to set machines 
level, out to KEEP 'EM THAT WAY. Periodic 





Saves set up and re-leveling time 
re-leveling is essential for accurate work tol- 


erances. How often, depends on the type of 





stable enough to maintain the accuracy of 
Self aligning on uneven floors initial leveling. It is important to check after 
first month of operation, then check periodically 
and re-level whenever necessary. 


When a machine is set on EMPCO JACKS 
the whole operation is the work of only a 


| moment: Simply apply a wrench to the 


| foundation. No method of machine setting is 





Accurate two-way adjustment 


‘*hex’’ screw 
head, turn right to 
lift or left to lower 
until your level 
indicator reads 
“zero”. 

Write for descrip- 


tive folder. Prompt 
delivery. 


SIZES AVAILABLE 
No. 1...2 ”° normal height 
No, 2...234" normal height 


No. 3...334” normal height (a M Po 


THE ENTERPRISE MACHINE PARTS CORPORATION 


2735 JEROME AVE. DETROIT 12, MICH. 
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Are you acquainted with Star’s facilities? 
Star offers you a handsomely prepared 46- 
page booklet describing pooner, Bx the expe- 
rience, craftsmanship, and facilities that 
have led many of America’s leading manufac- 
turers to tool at Star—tomorrow’s products. 

Star is completely equipped with the most 
modern machine tools to build your dies, 
jigs, fixtures, gages and special machinery 
to produce your products better, faster, 
more economically. 

In addition to outstanding custom tool and 
die work, Star maintains unusual production 
facilities operated independently of their 
tool and die shop. Star is equipped to start 


A plant inspection at your fingertips 





from your blueprint or sample and carry 
your job through tooling to final assembly. 

Use the coupon below to assure prompt 
mailing of YOUR COPY of Star's “Plant Fa- 
cilities’’, or better still, write Star specifically 
about your tooling or production problem. 


STAR MACHINE & TOOL CO. 


9320 Woodland Ave. « Cleveland 4, Ohio 
. Phone: GArfield 2060 + 


Detroit Office: 651 Book Tower 


Custom Tool and Die Makers 


ADMIT ONE...TO INSPECT FACILITIES AT STAR 


Please send your brochure “‘Star Plant Facilities” to 


PO eee ere rere rr TT eT eter TT TP TP Te TTL ee nee ° 









Clip and mail to Star Machine & Tool Company, 9320 Woodland Avenue, Cleveland 4, Ohio 








Here are some of the things 


WITH THE NEW 


GCINCINNATE MONOSET GUTTER 


Cutter and Tool Grinde® 
sharpens cutters, recondi 
old cutters, and grinds@ 
ones from the solid. 
what this means whé@ 
need a special cutter 
hurry! Because of the Mono= 
set's built-in features, all op- 
erations required to produce 
the cutter can usually be 
completed in one chucking. 
There’s no need for special 
attachments. All types of 
small- to medium-sized cut- 
ters, such as end mills, ream- « 
ers, counterbores, form cutters, etc.,” 
having straight, tapered, or spiral 
teeth, and involving convex or con- 
cave radii, can be assigned to the 
machine. The Monoset will help to 
reduce costly tie-ups of production 
machinery in your shop. The com- 
plete story of the Monoset’s advan- 
tages, together with engineering 
specifications, may be obtained by 
writing for catalog M-1386-1. 
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you can do 
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Cylindrical grinding the 
pilot diameter of a 
counterbore. Here the 
motor drive to the work- 
head is utilized. 


THE CINCINNATI MILLING 













































Here the workhead spin- 
dle housing has been 
tilted vertically to grind 
the clearance angle of 
counterbore, using side of 


_disc wheel. See: 





CINCINNATI 9, OHIO, U. S. A. 


MILLING MACHINES ° BROACHING MACHINES . 
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CUTTER SHARPENING MACHINES 


19 



















Available in 34 H.P.—Speed Range 1650 to 7400 R.P.M. 









} For Diesinking « High Speed Filing « Routing « 
General Finishing of Rough or Delicate Met- 
als ¢ Porcelain ¢ Rubber « Stone. 


Die shops, pattern shops, tool rooms, foundries, potteries, bakelite factories, 


and practically every other type of industrial plant will find constant use for 
this high speed Mall Grinder that is adaptable to hundreds of different opera- 


tions. 


It is powered beyond ordinary requirements, has plenty of staying 


power and each spindle has a full ball-bearing mounting for long service and 


vibration-free, cool operation. 


An important time, labor and material saving 


tool that will quickly repay its original cost. 


Mall Hand Cut Rotary Fiies are avail- 
able in coarse, medium and fine 
cuts for finishing and tooling hard 
surfaces such as steel welds, high car- 
bon steels, forging steels, and steel die 
blocks. Also other shapes. 


Mall Mill Cut Rotary Files are avail- 
able in coarse, medium and fine cuts 


for tooling and finishing soft surfaces 


such as solder, bronze, brass, alumi- 
num, copper, etc. Also other shapes. 


Ask your supplier or write for literature. 
FLEXIBLE SHAFT DIVISION 


MALL TOOL COMPANY, 7724 South Chicago Ave., Chicago 19, Il. 


%& 25 Years of “‘Better Tools For Better Work”’ 


PORTABLE 
POWER TOOLS 
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In addition to their tremendous saving in honing time, speed of 
assembly of parts was increased up to 300%; breakdowns were 
greatly reduced because parts now wear longer. So, finishing 
costs have naturally dropped to about 1/10th of the former cost 
(exclusive of material). 

This part from a pneumatic drilling and tapping unit is made of 
cast iron—has one large blind hole 2%" in diameter and two 
open holes 1” in diameter. Tolerances are held to within .0005" and 
a 15 micro-inch finish is produced. 

Here are other advantages you get from using this machine: 

Handles wide range of sizes, from 125” to 2.625” © Produces accu- 


rate holes within .0001” ¢ Can be set up, ready to operate in | minute 
Does not require skilled labor ¢ Low in cost, economical to operate 


Find out how these advantages can save time and money in your 
shop. Call in a Sunnen engineer, or write for complete details. 
If you have parts on which you would like recommendations, send 
them to the Sunnen Honing Laboratory. 


SUNNEN PRODUCTS COMPANY 


7947 Manchester Ave., St. Louis 17, Missouri 


: — 
Canadian Factory: Chathom, Ontario SUN. ALE ‘W 


“Typical Jobs 


ee o o= 














i istrib- i Valve. Th 
——- se Roller Bearing Out- Compressor Yoke. ae a etait ntites 
tow aed a a — 12 Alignment main- honing is used to Control Valve. Hole 
proves rom tained and better P P ° od 
a rate of 80-90 per micro inches to 2 finish greta. —, a high finish — 
hour. micro inches. and accuracy. . 
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ACCURATE... AUTOMATIC Yeed Control 
with 


TS CYLINDERS 
















FOR POWER MOVEMENT IN ANY DIRECTION 


T-J Cylinders on this Sparks Hydra-Feed Lathe furnish automatic 
and accurate control for feeding the work to cutters in this 
multiple tooling set-up. 

Another tough job—and T-J Cylinders do it right! 

More and more today in industries throughout the nation 
..- T-J Air and Hydraulic Cylinders are used to simplify opera- 
tions and save time and labor. For pushing... pulling... 
lifting ... clamping ... 100 Ibs. or 50,000 Ibs. Available in 
many standard sizes and styles... both cushioned and non- 
cushioned types. Backed by 29 years’ experience... T-J 
engineered to do the job better and cut costs! Write for 


latest catalogs. The Tomkins-Johnson Co., Jackson, Mich, 


TOMKINS-JOHNSON 


RIVITORS AIR AND WYORAULIC CYLINDERS CUTTERS CLINCHORS 


TJ) 
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@ Ti is of standard KRW Hydraulic Arbor Presses 
LOWER can now be power equipped for production use by adding 
the new KRW Power Units. These units... either air-oil 
} or motor-driven, .. are available for 25, 50, 60 and 75-ton 
KRW standard presses. When power equipped, and utiliz- 
ing = inexpensive dies, these standard presses are 
adaptable to a great many bending, forming, stamping and 
straightening operations... relieving heavier and 
more expensive equipment for other work. Either 
type power unit is easily attached to the press. 
Adding the unit in no wise affects the famous 
KRW two-speed hand pumping feature ... press 
ean still be hand-operated. Study the specifica- 
tion table shown here in terms of your work- 
pressure and motor needs. Give us the serial 
number of your KRW press and electric current 
requirements and we will quote you price and 
quick-delivery date. Put your idle or infrequently 
used KRW hand-operated Arbor Presses to wor’ 
where they will pay big dividends ... on your 
production line. 















THIS IS THE NEW KRW 


AIR-OIL DRIVE rHar Fits 
STANDARD KRW 
HAND OPERATED PRESSES 


THIS IS THE NEW 


KRW MOTOR-DRIVE 
THAT FITS 

KRW HAND OPERATED 
PRESSES 





[ avaiaste TONNAGE PRESSURES 
25-50-60 TON PRESSES 





AIR PRESSURE 


7 AIR CYWNDER 9 AIR CYLINDER 





100 TO 200 
POUNDS 


2° Ol 1° Oil 2° Oil | 1%" Oil 
Cylinder | Cylinder |] Cylinder] Cylinder 


10 to 22|14 to 29] 17 to 35| 23 to 47 %& SEND FOR NEW 


























ee ee ee CATALOG... IT WILL 
SAVE YOU MONEY! 
75 TON PRESS 





R WILSON, 215 Measham RRY, 











AIR PRESSURE 9° AIR CYLINDER ; K. R. WILSON, 215 Main St, Buffalo 3, N. Y, 
100 TO 200 2° Oil Cylinder | 1%" Oil Cylinder Please send me complete information on 18 
POUNDS 25 to 51 Tons 33 to 68 Tons i (2 KRW Air-Oil Power Units i 











KRW Motor Drive develops up to Full Capacity 
of any KRW Hand-Operated Press. 


K.R. WILSON 


(1) KRW Motor-Drive Power Units 
| Serial number of our KRW Press is... 
Voltage is Cycle a 














Firm... 
Address 
City and Zone State 


215 MAIN ST.. BUFFALO 3. N. Y. 
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(Above) Composite -Fab- 
ricated Die. The Base is 
Mild Steel, the Cutting 
Edges “'Hard-As-Welded” 
Deposits of Eureka Oil 
Hardening Tool Steel Elec- 
trodes. 


ELIMINATION OF HEAT TREATMENT 
Deposits of Eureka Electrodes, which 
are “hard-as-welded”, eliminate the need 
of complete heat-treatment after welding. 


COSTLY MAINTENANCE AVOIDED 
The ability to produce a composite tool 
or die results in a working surface of any 
desired characteristic with a _ resilient 
core. 


CONVERTING INTO COMPOSITE UNITS 


Convert existing tool steel die sections 
into composite units to meet unusual 
conditions. 


Compositely fabricate dies 
... by WELDING 









EUREKA TOOL AND DIE WELDING ELECTRODES, 
for composite die fabrication, facilitate planning and 
effect speedy results. Plain carbon, S. A. E. or low alloy 
NE steels are used as a base and weld deposits of the 
various Eureka Tool and Die Welding Electrodes con- 
stitute the cutting edges or working areas. 
constructed efficiently replace those constructed entirely 
of tool steel. 


Units so 


MACHINING IS FINAL OPERATION 


In composite fabrication by welding, 
finish machining, drilling, etc., can be 
done as final operations. 


INSERTS ELIMINATED 


Composite fabrication by welding elim- 
inates the use of inserts, which are often 
too costly, unsatisfactory or impractical. 


MULTIPLE APPLICATIONS 


In composite fabrication by welding, 
it is practical to weld two, three or four 
types of unlike materials on one die unit 
to perform individual functions. 


Also facilitates repairs to die units 








PIONEERS IN TOOL AND DIE WELDING ELECTRODES 





223 LEIB STREET e FITZROY 3715 





e DETROIT 7, MICHIGAN 
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a drooping production curve 


% Time-honored Borolon 
and Electrolon Abrasive 
products are now distin- 
guished by the name 
imonds. 
SIMONDS ABRASIVE CO. is a 
Division of 


ery 


Other affiliated companies 


Select from Simonds Abrasive Company’s line of Borolon* 
(aluminum oxide) and Electrolon* (silicon carbide) Grind- 
ing Wheels and you take the first step toward eliminating 
production-robbing fatigue. Fatigue in metal through im- 
proper grinding ... fatigue of the grinding wheel from 
using the wrong abrasive combination ... fatigue of the 
operator trying to force the wrong wheel to cut right... 
fatigue of the grinding machine through uneven wear 
and stress from out of balance wheels. Guard against this 
costly factor with efficient wheel selection. 


Select the right wheels from all the shapes and sizes in 
the Simonds Abrasive line. Select the correct grain, grade, 
structure and bond from these precision manufactured, 
scientifically tested grinding wheels. Select with assurance 
of getting time-proven abrasive products for top grinding 
performance. Large stocks meet all your needs promptly, 
efficiently. In addition to the help of Simonds Abrasive 
Distributors, the Simonds Abrasive Data Book is a valuable 
guide to proper selection. Write for yours today. 

















SIMONDS ABRASIVE COMPANY « PHILADELPHIA 37, PA. + DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Permits DRILLING - BORING 
COUNTERBORING + FACING 
FORMING - TAPPING ON ONE 
NO. 150 HEAVY DUTY DRILL 


Built of the best, built to last, built 
by Baker—that’s the Model 150 
Universal Quick Change Type Heavy 


Duty Drill. 


The “150” has ample capacity to 
drive 114” h.s.s. drills to the limit of 
their efficiency in steel. Universal, 
quick-change type, the 150 Heavy 
Duty Drill is adaptable to boring, 
counterboring, facing, forming and 
tapping operations. 


To gain greater flexibility, the 
vertical column assembly of the 
Model 150 is of 2-piece design; its 
lower frame, which bolts to the base, 
carries a standard plain table. 
Mounted on the lower frame is the 
entire upper unit assembly with speed 
and feed train drives for rotating and 
feeding the spindle. 


The spindle itself is made of forged 
hisiantben steel, with spindle nose 
o. 4 Morse Taper. Three conven- 
iently mounted change-control levers 
provide for twelve quick changes of 
spindle speed. Speed changes are 
made by means oF sliding hardened 
gears. 





Equipped with automatic feed trip, 
the Model 150 provides a eciille 
depth stop accurately tripping the 
feed at different points, where quick 
changes of tools are made. Capstan 
handles are provided for rapid travers- 
ing of spindle and for hand feeding. 


For detailed specifications write 
Baker Brothers today for literature 
describing their Model 150 Universal 
Quick Change Type Heavy Duty 
Drill, or if you prefer a Baker 
Brothers’ representative will call to 
survey your needs. 











































































































Model 150 Universal Quick Change Type Heavy Duty Drill 


FEATURES 


1. Flange quill spindle con- 
struction for efficient adapta- 
tion of multiple head. 

. Easily, quickly retoolable 
for variety of single spindle 
or multiple drilling. 

. Twelve changes of speed. 
4. Feed range from .005 to 
.143 per rev. 





5. Furnished with five differ- 
ent feeds; transposing gives 
total of ten feed changes 
with one pair of gears. 

Reversing controller for 
tapping. 

All controls placed for 
easy, fast operation. 
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TRACER CONTROLLED MILLING ES 
.» SEMPLE... FAST... ACCURATE 
This illustration shows just one of many applica- 
tions of tracer control as applied to milling. 
Gorton tracer controlled equipment includes Du- 
plicators, Pantographs and Electric Arc Etchers 
for milling, engraving, etching and many other 
metal removal operatidns. 

Simplicity. of operation, high spindle speeds and 
precision are built-in Gorton characteristics which 
enjoy enthusiastic approval among thousands of 
Gorton users throughout the world. It will pay 
you to investigate Gorton Tracer Control now. 


G ‘ DETERMINES RESULTS 
Send us complete description with prints of one 
of your jobs. Our Engineering Department will 
send you a production estimate on the same job 
tooled on Gorton tracer controlled equipment— 
no obligation. 


JOB _—- FACTS 
™ NAME OF PART—Packaging Machine Cover 
| MATERIAL—Cast Iron 
; MACHINE—Gorton 9-J Duplicator } 
OPERATION—Mill Gasket Groove—10 in lot 
ACTUAL CUTTING TIME—4', Minutes each i 


y CUTTING TOOLS—Gorton End Mill—10 Pieces 
= per Sharpening 





















Be 


So -f) 
GEORGE AIR? LUBY macuine co. 
TRACER CONTROLLED MILLING 
1211 RACINE STREET . RACINE, WISCONSIN 


TIS SL 
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NOVEMBER, 1946 





IT’S YOURS TO USE: 


A temperature controlled laboratory, 
pictured above, is maintained in our 
plant to do your close work and toler- 
ance checking. See the list of equip- 
ment at the right. 

Ask us to send our representative to 
discuss your requirements of all kinds 
of form grinding, and tool, gage, or 
special machine building. We’ll work 
to any tolerances down to tenths or 
even less when necessary. Prices are 
proportional to the degree of accuracy 
you require. Deliveries prompt. 

Phone, wire or write us. 











BUILDERS OF PRECISION TOOLS 


















CONTROLLED TEMPERATURE 
LABORATORY EQUIPMENT 


No. 5 Swiss Jig Borer. 

36" P & W Measuring Machine 
(measures within 10 millionths). 

Comparator for checking gage blocks 
to millionths. 

Lapping machine for cylindrical and 
flat work to millionths. 

Gaertner Toolmaker’s Microscope 
J & L projector (62.5 to 1 for checking 
contour tolerances). 

Miscellaneous comparators for meas- 
uring to various degrees of accuracy 
as required. 

42 sets of Gage Blocks and other 
accessories. 










hati 
INCORPORATED 


3112 EAST 63rd STREET * CLEVELAND 4, OHIO 
MICHIGAN 7230 

















GAGES «+ JIGS © * FIXTURES 
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SPECIFICATIONS 
CAPACITY: 

Rectangular - 
(Special Guides 


8" x16" 
)5" x 24” 


_ 8” diameter 





ROUNDS: 


| MOTOR: 
i Vy H.P., A.C. or D.C. 


' 
' 
} 
; 


UssERs like Wells Metal Cutting Band 


SPEEDS: Selective 60, 90, Saws for a number of very good reasons. 


130 feet perminute ) In the first place these saws, though rug- 
} | ged in design and construction, are com- 
WEIGHT: + pact, self-contained, and readily portable. 


You can move them to a point most con- 
venient to the work. They take up little 
= floor space. Wells saws are also 100% prac- 
tical—simple to operate, yet capable of 
handling a wide variety of work without 
special fixtures. A third important reason 
for widespread popularity, is that thou- 
sands of users have found them highly 
profitable. For a small investment, you 
get a versatile tool that can help you in 
many ways... in breaking bottlenecks... 
in getting work out in less time. See your 
local Wells distributor, or write for details. 


Approximately 665 Ibs. j 





Products by Wells are Practical 


Wolds METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
1940 ASH STREET, THREE RIVERS, MICH. 
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32 Alundum 


Grind Wheels , 
are <— azZz2e 7 


i —<—j~— 


Y a patented Norton electric furnace process the 

grains of 32 ALUNDUM abrasive form as single, 
complete crystals — each one with a nubbly surface 
and many sharp points. 





























And no crushing to size is necessary — an operation 
which ordinarily results in many grains with flat: 
sides. When crushed grains are bonded into a wheel ' 
it is often the flat side that is exposed in the surface 
instead of a useful cutting point. But not so with “32”. 
The uncrushed grains are pointed on all sides — 
no matter how they are bonded into a wheel, one 
or more cutting points are exposed. 


You can feel the difference yourself. Run your finger 
along the edge of a 32 ALUNDUM wheel and any 
other aluminum oxide wheel of similar specifica- 
tions. You can see why “32” wheels cut faster and 
cooler. And because there are more cutting points 
doing the work, fewer dressings are necessary and 
wheel life is longer. 







NORTON COMPANY, WORCESTER 6, MASS. 


Distributors in All Principal Cities We077A? 





2 


Trade mark reg U S Pat Off 


Ask your Norton abrasive engineer 
to give you a Vectograph demon- 
stration of 32 ALUNDUM abrasive. 


Peeves 5 ae 
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wheel life tripled. 
A make 
made of high 
- Rockwell €56-57) 
ed many makes © 


32801 -NBVBE) 
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wheels remain true so that we co 
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the time 
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INTERNAL GRINDING 


Hole taper eliminated — 
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Nldipew by CROMOVAN 


100,000 pieces per grind .. . 100% increase in production over 
former dies... isthe outstanding performance of this Cromovan 
six station, progressive lamination die. The die punches out 
both rotor and stator laminations complete ... from .025 
silicon lamination sheets . . . clearance tolerance of .0007 inch 
per side is strictly maintained between punches and die. All 
cutting surfaces of this die are made of CROMOVAN. 


Cll Fistir Seating 


STEEL COMPANY McKEESPORT, PA. 


NEW YORK * HARTFORD © PHILADELPHIA » PITTSBURGH * CLEVELAND « DAYTON « DETROIT ¢ CHICAGO « LOS ANGELES 
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PROFILE GRINDING 





WITHIN LIMITS OF 


+ 0.0002" 


Now you can perform intricate profile grind- 
ing at practical high speeds and to exceptional 
degrees of accuracy! With the Studer Profile 
Grinding Machine Type PSM you can attain 
accuracy to within + 0.0002’ in producing profile 
gages, straight or circular form tools, sectional 
dies, complete contours like cams, templates 


and similar parts of hardened steel. Profiles 

Soa 7 up to 5.9” in length can be ground from end 
aes to end in one continuous operation without 
moving work-piece or template. Circular 

work up to 4” in diameter can be ground, and 

en flat pieces—several of which can be stacked for 
grinding at one time—can be handled up to 2’ 

in thickness. Small sized profiles can be ac- 

curately produced without preliminary grind- 

ing to form, and clearance angles on parts 

such as form tools can be ground without re- 

moving the work from its original setting. 




































These are the highlight features of the 
Studer Profile Grinder. If you can use its 


exce 1 a " d f 
TH E STUDER par mag Bargeomeae: oth penn Sg coal: for 


PROFILE GRINDER = aan 


We also represent in the United States these 











The Studer principle employs a tracer finger which 

follows the form of a template and transmits its other makers of Swiss High Precision Equip- 
movements to the eretins wheel trench a panto- ment: Seciete Genevoise d’Instruments de 
graph. The wheel and stylus can be swiveled. Be- D Bec kro 
cause the wheel is shaped beforehand proportionately a _ » Andro par he oo 
to the exact shape of the tracer finger, an object can Safag, Sallaz, ‘ , a 
be ground over its entire length in one eperation— engineers will be glad to work with you in 
with one wheel. Because a fixed template is used, pecify 

errors due to incorrect ipulation are eliminated . h ing ond proses. | ape = Se 
A special template holder permits the grinding of highest p s 


circular forms or contours like cams over their entire 


circumference. 
HIGH PRECISION MACHINE TOOLS 


c oO S A 


CORPORATION 


AND MEASURING INSTRUMENTS 


CHRYSLER BUILDING 
New York 17, New York 








? Moto-Tool Stand 
(left) made of 
heavy cast iron, 
holds Moto-Tool 
at any position 
or angle. .$4.50 
Moto-Tool Shap- 
ing Table $2.50. 
(Shown with 
stand, right). 
Aids accuracy in 
routing and 
grinding. 


Dremel’s improved, “pocket size machine shop"... the famous 
Moto-Tool .. . can save you hours, by speeding up work now 
being done by hand. It cuts, grinds, routs, carves, engraves, cleans 
and polishes. Invaluable as a sharpening tool alone . . . for taps, 
drills, gouges, chisels, tools and cutters (without tearing down 
“‘set-ups”’). Moto-Tool is a “‘war veteran"’. . . thousands of them 
were used at far-flung maintenance bases by every branch of the 
armed forces. For years such plants as General Electric, Westing- 
house, Remington Arms, Ford, Nash-Kelvinator, Consolidated 
Aircraft, Northrup, Douglas, etc. ... have bought Moto-Tools 
ror use in tool rooms and on production lines. 


LOOK FOR THESE MOTO-TOOL FEATURES 


: * Automatic chuck 
Housing has lock pin 
“pencil-type”’ 

finger grip 


Instant-action, 
wrenchless chuck 


Oversize atmature 
shaft, hardened, 
*Patented ground and polished 


110 volt, Sliding snap Sturdy, shockproof 


universal type motor type switch bakelite housing 


Dust-filtered, 
air-cooling system 


@ About 27,000 RPM. Cuts 
cleaner . . . saves cutters, 


@ Weighs only 13 oz.... 
Za / shaped to fit the hand. 
Easily réplaced Handy hans , 
y hanger hook, Dynamically balanced for 
commutator brushes cord protector a dnaiiadiines operation, 
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on FIXTURE DESIGNING 


WITH 


BETTER WorK HOLDING 





Improved 
FIXTURE CLAMPS 


All WESPO Clamps have spherical 
washers with ground radii for better 
leveling action. 





Left— shows 
P| WESPO Quick 
| Action Center 
|} Cam Lock 
Clamp, Type 
No. 2 






Above — End knob lock 
clamp. Type No. 3. 
Below— Acorn Nut lock 
Type No. 5 








WESPO Clamps can be included in your. fix- 
ture layouts. They are precision made of heat 
treated alloy steel, cadmium plated, made in 
5 types of 6 sizes each. Send for exact scale 
template sheets and latest bulletin. 


WEST POINT MFG. CO. 


19631 Merriman Court 
FARMINGTON, MICH. 
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How do you tell | 
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A good rule for good grinding... CALL 
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Listed is a commercial 
classification of standard 
abrasive grit sizes. They 
. come in a wide range... 
from 6 classified as very coarse to 600 
classified as powder size. And, the 
variety is further extended by special 
sizes and combinations. Yet, each one is 
designed to do a specific job better than 
any of the rest. 


To complicate correct choice even more, 
there is a long list of variable factors to 
consider. Among these, you'll find wheel 
speed, machine condition, specified 
tolerances, material analysis, related pro- 
duction schedules, and a: host of others. 


The correct selection hinges on the re- 
view which is given to all the control- 
ling factors. Yet...grinding efficiency and 
economy depend on the right answer. 


That’s why The Carborundum Company 
has put together a practical program... 
a service now deemed essential by many 
concerns who have been successful in 
getting improved grinding in terms of 
better finishes, or at lower cost. 


which grit to use? 









Your nearest contact to this service is 
a CARBORUNDUM representative 
You'll find him willing and helpful. 
Through a sound knowledge of abra- 
sives and first-hand experience of their 
use and application in the many plants he 
contacts, he is able to make intelligent 
recommendations and suggestions. On 
the more uncommon problems, he can 
even call on our Abrasive Engineers who 
are more fully qualified to tackle the 
tough problems. And, sometimes, the 
answer comes from the modern labo- 
ratories at CARBORUNDUM—where 
scientists and technicians probe for new 
information on abrasives, practices and 
developments. 

Here is a sound approach—not only to 
getting the right grit—but the right 
combination of grit, bond, grade, struc- 
ture and all the other parts that make 
up a grinding wheel. Plus knowledge 
and experience invaluable in modern 
grinding methods and procedures. It’s 
easy to use. It incurs no obligation. It 
makes sense. The Carborundum Com- 
pany, Niagara Falls, New York. 


In CARBORUNDUM 


TRADE | MARK 





BONDED ABRASIVES 
WHEELS 
Silicon Carbide 
Aluminum Oxide 
Diamond 
Cylinder Hones 
Sticks, Stones & Rubs 
Specialties 


COATED ABRASIVES 


ABRASIVE GRAINS 
AND COMPOUNDS 


Paper, Cloth and 
Combination 


Sheets, Rolls, Discs 


for: 

Polishing 
Lapping 

Pressure Blasting 
Finishing 


"Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company 
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HEAT TREAT 
SMALL PARTS 





















SAVE TIME AND MONEY 
With these Versatile Cooley Furnaces 


@ One model to operate to 2000° F. 

@ One model, 2 sizes, to heat to 1850° F. 
@ Use for both hardening and tempering. 
@ Simple and economical to operate. 

@ Positive control over high and low heats. 
@ Uniform temperatures assure results. 


Power Cost Less Than 4 Cents per Hour 


To hold 1600° F. in the MH-3 furnace re- 
quires less than 2 kw. At power rate of 2c 
per kw.-hr., operating cost is under 4c per 
hour. Cooley furnaces are easily installed 

ready for immediate service by connec- 
tion power lines to two terminals. Replace- 
able heating elements are embedded in 
refractory materials, protecting against 
atmospheric attack. Quiet in operation— 


























ESSENTIAL 














no fumes or odors—no ventilating neces- FOR TOOL 
sary—they can be located at any con- AND 
venient place in the shop. DIE SHOPS 
More Profitable Reasons for Using Cooley Furnaces 
1. Hardening, drawing and tempering small 4. Expedites emergency repairs. 
batches. 5. Use as a pilot furnace to pre-determine 
2. Small parts can be normalized and an- production heat-treating technique. 
nealed quickly and easily. 6. Harden and draw in the same furnace with 
3. Convenient for high speed pre-heating. assured temperature control at either heat. 
TWO NEW OPTIONAL FEATURES AVAILABLE 
1. Counter Weighted Vertical Lift 2. Heavy Gauge Steel Stand 
Door conserves heat where door need =~ For ease of installation and opera- 
not be fully opened. Replaces hinged Fal tion—locates furnace at most con- 


f venient operating height and pro- 








hearth door at $20.00 additional on : : : 
= o vides additional working and storage 
MH-3, MH-4—standard on MH-S. space. Add $35.00 to regular price. 
THREE SIZES—MH-3, MH-4—1850° F. MH-5—2000° F. _— 
Chamber Amps S | HEAT TREATING HELP 


Amps 
230 V| Price 





Type ___ Capacity - 115 V Watts | ee ____\—-......| ©Uf experience in 
MH-3 | 8”W 6"H 14”L | 29.6 | 3400 | 14.8 |$146.00*| heat-treating is 
MH-4 | 10’W 6”H 18”L 4500 | 19.6 | $222.50*| available to you. 
MH-5 | 8”W 6”H 14”L 4800 | 20.9 | $340.00*| State your problem 














write for Bulle- 
tin No. 56 today— 
Automatic Control—Indicating Controlling Pyrometer— no obligation. No 
Thermo-couple and lead wire—apprgximately $150.00 salesman will call. 


COOLEY ELECTRIC MANUFACTURING CORP. 
32 South Shelby Street Indianapolis 7, Indiana 


INDIANAPOLIS MACHINERY EXPORT CORP 
Export Manager, 44 Whitehall Street, New York, New York 


*All furnaces complete with Hearth Plate. 





ONE MAN HANDLES DIES 

















* 
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With the new BARRETT MULTI- 
DUTY DIE TABLE, one man does 
everything! Here’s a lifting table, 
work bench, die separator, and floor 
truck—all in one—designed to save 
time and energy; cut costs in storing, 
moving and setting up dies. Note 
these outstanding advantages: 


1. Makes die separation and assem- 
bly a simple, one-man job. 

2. Handy crank-operated hoist 
does the heavy lifting. 


3. Table is adjustable to height 
from 24” to 40” above floor. 


4. All gears are accurately ma- 
chined and fully enclosed. 





5. Husky all-steel construction; electric welded, rigid. 











6. Easy to operate; no complicated parts to give trouble. 
7. Rolls easily on heavy-duty ball bearing casters. 


Offered in two sizes with 44” x 28” and 36” x 24" tables; 
safe load capacities from 2,000 to 3,000 pounds. Write 
today for descriptive bulletins. 

BARRETT-CRAVENS CO., 3269 W. 30th St., Chicago 
Representatives in All Principal Cities 


/ Barret?’ \ 
| Handling | 
—— 





HAVE YOU TRIED 








Buyer's Guide 


to Brands of MO:-MAX 


“UAw" Allegheny Ludlum Steel Corp. 
“MOHICAN” Atlas Steels Limited 
“BETHLEHEM HM" . Bethlehem Steel Co. 
“MO-CUT" Braeburn Alloy Steel Corp. 
“STAR MAX" Carpenter Steel Company 
“MOLITE M-I".. Columbia Tool Steel Co. 
“REX T-MO", Crucible Steel Co. of America 
“DI-MOL” Henry Disston & Sons, Inc. 
“HI-MO" _— Firth-Sterling Steel Company 
“REX T-MO” Halcomb Steel Company 








"MOGUL" Jessop Steel Company 
“TATMO” . Latrobe Electric Steel Co. 
“MIDMAX" The Midvale Co. 

St. Lawrence Alloys, Inc. 
"ST Simonds Saw & Steel Co. 
“MO-TUNG", Universal-Cyclops Steel Corp. 
“8-N-2" Vanadium-Alloys Steel Co. 
“VUL-MO" Vulcan Crucible Steel Co. 
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if}. COBALT? 


HIGH SPEED STEELS 


Whenever your cutting tools are operating under 
such severe conditions that a cobalt high speed steel is desirable, 
specify MO-MAX COBALT. It is available in four distinctive types, 
two with 5.00% cobalt and two with 8.00% cobalt. 

If your regular sources cannot make prompt delivery on MO-MAX 
COBALT, we shall be glad to direct you to an available source of 
supply. In writing, please describe the proposed application. 


Full information will be found in the MO-MAX Handbook. 


See Pages 27-28. 





7 MO-MAX has superior cutting qualities. It is a happy combination 
of great toughness with high hardness. 

2 The machinability of MO-MAX is unexcelled, particularly 
in grinding. 

3 MO-MAX is economical. Its specific gravity is about 8% less than 
that of 189% tungsten steel. Thus for the same weight of high 


speed steel, 13 bars of MO-MAX are obtained as compared with 
12 similar bars of an 18% tungsten steel. 





4 In addition to the dard general-purpose composition of MO- 
MAX high speed steel, several special types have been developed 
for particular purposes. There are four with a high cobalt con- 
tent, one high in vanadium and two that are especially suitable 
for hot die work. 


5 MO-MAX was the first of the modern molybdenum high speed 
steels. For 13 years MO-MAX has demonstrated its superiority 
in cutting tools. 

* * 

Send for your copy of the MO-MAX Handbook, sixth edi- 

tion. Get the full story about this remarkable steel, including 

easy-to-follow instructions on heat treating. 


TOOL & DIE JOURNAL 


In the field of internal shaping alone, Cincinnati 
Shapers are used on a long list of “hard to get at 
jobs"—from cutting internal key ways to cutting 
symmetrical and non-symmetrical holes. 


We show a Cincinnati Shaper shaping internal key 

ways in a blind hole—a “hard to get at job.” Re- 4 
member, & Cincinnati Shaper, the ~ 
tool of many uses, will always be - 
busy in your shop. 





Write for Catalog N-2, describing 
these powerful accurate Shapers. 


THE CINCINNATI SHAPER CO. 


CINCINNATI OHIO U.S.A. 
SHAPERS - SHEARS - BRAKES 



















Announcement of Special Interest to Plant Engineers 


Bunell Engineering, Designing, and 
Building Service for the Tools, Dies 
and Special Machines of Industry 


... is Now Available for the 


REVIEW and CHECK-UP of machine 
equipment and facilities at the 
customer’s own plant on the... 
SAME CHARGE BASIS AS WORK 
DONE IN THE BUNELL FACTORY 


It is an on-the-job “man-Friday” service of analysis and 
simplification to present the facts. Made by Bunell Engineers 
with the technical know-how to determine every probability. 
It is relatively inexpensive. Not a substitute for the services 
of management engineering firms. 


It is not competitive with a plant’s own engineers. It does not 
involve advance building commitments—these are considered 
independently. Survey may be departmental or complete. 


The BUNELL Machine & Tool Co. 


1603 East 23rd Street © Cherry 0343 © Cleveland 14, Ohio 
SS AE Nhl 
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Use “Detroit” (Accessorie 
or Dependabili 
for Dependability 





These assembly items are known CALL ‘‘DETROIT”’’ 

throughout industry for their DETROIT : TR 2-515C 
quality and precision. . INDIANAPOLIS Ll 3884 
For quick service draw on our MINNEAPOLIS AT 5264 
large stock of Dowel Pins (163 DAYTON HE 3042 
Standard sizes plus oversizes), spot ve i 
Springs, Socket Head Cap Screws, pais ss etka 
al Set Screws and SAN FRANCISCO A 6532 
oggie Ciamps. BUFFALO . PA 9206 
Standard and Special Die Sets in PHILADELPHIA VIC 4084 


all sizes. ROCK ISLAND, ILL RI 743 


DETROIT Dt S$ eee eee ATION 


2895 W. GRAND BLVD. e@ DETROIT 2, MICH. 
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tHe ELLIS 


DIVIDING HEAD 


Many unique features make the ELLIS Dividing Head more than an ordinary indexing 








fixture. It is a precise, rugged unit with 6-1/2" normal swing increased to 11“ swing through 
the use of riser blocks. It TILTS more than 100 degrees in the vertical plane —SWIVELS 
360 degrees in the horizontal plane —INDEXES by crank, or directly by hand. Work is 
held between centers, or in chucks or collets. The ELLIS Dividing Head is a universal work 
head that will increase the production versatility of your milling machines, grinders, drill 


presses and jig borers — write for complete details today. 


HOLS-MORRIS CORPORATION 


See 
: : 


S 





44 CHURCH STREET, NEW YORK 7, N.Y.3 
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SOUTH BEND A<Zeccxcon LATHES 


ENGINE LATHES - TOOLROOM LATHES - TURRET LATHES - ATTACHMENTS 








WRITE FOR CATALOG 


Illustrates in full color, and 
gives complete, detailed 
specifications of all types, 
sizes, and models of South 
Bend PrecisionLathes; shows 
all South Bend lathe attach- 
ments and accessories. 
Mailed free on request. 








9 x 3) SOUTH BEND MODEL A BENCH LATHE 14), x 5’ SOUTH BEND ENGINE LATHE 


7 Size aud “Type for Every Need 


Accurate, versatile, fast, and easy to operate, South Bend Precision 
Lathes simplify the handling of difficult, close tolerance jobs in all 
types of laboratory, toolroom, production, and maintenance work. 
Practical South Bend attachments and accessories increase the scope 
of these lathes, and speed tooling and production. 

South Bend Engine Lathes and Toolroom Lathes are made with 9", 
10’, 13", 14%", and 16” swings, and bed lengths to 12’. Turret Lathes 
are made with 9‘ and 10” swings, and maximum collet capacities to 1’. 


SOUTH BEND LATHE WORKS 


432 E. MADISON ST. © Lathe Builders Since 1906 * SOUTH BEND 22, IND. 





Electric Grinding Attechment Drew-in Collet Attachment Drew.in Collet Attochment Center end Foliewer Rests Telescopic Teper Attachment 





Collets ond Collet Sets 
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“ 
Hendiever Bed Turret 





Severe Turret Teo! Block Double Tee! Cross Slide Double Tee! Cress Slide 





Se “a * FINISHED 
, .” ’ DROOUCT - 


With Two DI-ACRO BENDERS 


A difficult production problem of forming two bends in a long 
length of tubing was solved by ‘“‘teaming up” two DI-ACRO 
Benders as illustrated. This dual-forming arrangement saved in- 
stallation of special machinery. Two accurately formed bends 
are obtained in one operation—without distortion of the tube 
and at a cost competitive to power operated equipment. More 
than 300 pieces are completed per hour—600 individual bends. 


‘DIE-LESS DUPLICATING’’ Often Does it Quicker WITHOUT DIES 


This is but one example of how DI-ACRO precision machines 
— Benders, Brakes and Shears—can accurately and economic- 
ally duplicate a great variety of parts, pieces and shapes, without 
die expense. Write for catalog—‘‘DIE-LESS DUPLICATING”. . 
€DI-ACRO is pronounced "'DIE-ACK-RO”. 


pean ONEIL-IRWIN meG.C 


. «~ 
“ess pupuc® 315 EIGHTH AVENUE e LAKE CITY, MINNESOTA 
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See page 44, 
Scully-Jones 
CatalogNo.500 
for Style "B” 
Drill Chucks. 


USE SCULLY-JONES 


SGE B 





...and save the difference be- 
tween the cost of straight and 
taper-shank drills. 





It’s as much as 25% on drills “inch 
ae and under. 

Scully-Jones Style "B"” Drill 
Chucks are tough—take a lot of 
punishment and outlast many 
drills. 


f Stock Delivery i 


25 cor peernes amrsregengence 


Write for complete information on 
prices and sizes—today. 


ened to the Scully -Jones Catalog uly 
showing over 500 types and sizes 
of cutting tools, collet chucks, boring Le f} COMPA NY 


t, t . 
SP See ae. 1913 So. Rockwell St. Chicago 8, U.S.A. 
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Equip with 


WITTEK 


Wittek Roll Feeds are being 
used extensively by war plants 
Faster in their large volume produc- 
Safer tion of high quality metal 
Precision Work stampings. The flexibility of 
Wittek Roll Feeds will assist 
these plants in their peace- 
time conversion through their 
adaptability to various jobs. 
Keen competition will demand 
. the utilization of equipment to 
| its point of highest efficiency. 
If your postwar plans include 
punch press production of parts 
ul from coiled strip stock—inves- 
tigate now the many possibili- 
ties of Wittek Roll Feeds and 
Reel Stands. 


i) 





Write for catalog, prices and 
recommendations 


eutomatic 
WITTEK Sere 
MANUFACTURING CO. AND 

4305-15 W. 24th Place, Chicago 23, tll. Wad. ee 
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ork Simplification... 


Mri. 


MULTIPRESS 


Way 





MULTIPRESS has key part in work-simplification at LIONEL Corporation 


@ Here’s a close-up of a MULTIPRESS, equipped with a 
HydrOlILic Index Table, doing its part in a work-simplifica- 
tion program that lowered costs and doubled production at the 
Lionel Corporation. 

The MULTIPREsS rivets coupler coils to the “trucks” of the 
famous Lionel toy trains. Trucks are fed to each MULTIPRESS 
operator on “train-track’’ chutes. Working with both hands, 
the operator simply fits a coupler coil from a nearby bin to 
each truck, loads the assemblies onto the index stations—and 
MUuLTIPRESS does the riveting at the rate of athousand per hour! 

Note how the streamlined compactness of this powerful 
little bench-size tool lets it fit close to the conveyor belt, permits 
parts-supplying chutes of minimum length, and affords maxi- 
mum room for conveyor equipment. 

MULTIPRESS Offers quiet, oil-smooth accuracy of power in 
4, 6, and 8-ton capacities, with manual and automatic controls 
for any type of ram action needed. The HydrOILic Index 
Table is only one of many standard attachments and 
tooling accessories that adapt the basic MULTIPRESS to 
widely varying needs. Write for details! The Denison 
Engineering Co., 1197 Dublin Rd., Columbus 16, Ohio. 
























EQUIPMENT saza APPLIED 


NOVEMBER, 1946 49 








Tolerances Worth Maintaining 
Are Worth Jo-Block Protection 


When you set up dimensional inspection tolerances, it’s to insure a 
specified class of fit in assembly, or to make sure of parts-interchange- 
ability, or for some other good reason. The harder it is for an inspector 
to be sure he’s staying within limits, the more it costs. 


So, why not put a set of Ford Jo-Blocks on guard? Make it part of some- 
body’s routine to check every working gage— whether snap-gage, microm- 
eter caliper, dial indicator, plug-gage, ring-gage, or any other dimensional 
test device—with genuine Ford Jo-Blocks at definite, frequent intervals. 
Then, you’ll Know that everybody concerned is ‘‘speaking the same 
language”’ of measurement. Chances are that inspection will speed up 
and rejections will be fewer. 


Jo-Blocks are not expensive. They’re made to three warranted accuracy 
standards—plus or minus .000002”, .000004” and .000008” Sold through- 
out the Americas as single blocks or in sets (metric measurement, too). 
Many accessories available to expand and facilitate use of Jo-Blocks. 


FREE—NEW een | D> - 
od 


Write for catalog No. 17, containing illus- 
trated applications of dozens of Jo-Block uses. 
Address: Ford Motor Company, Johansson 
Division, Dept. 515, Dearborn, Michigan. GAGE 





BLOCKS 
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Sore ee en =. 
LAB-TEST YOUR TOOL-UPS ... LOCALLY 


Abrasive engineering, to effectively increase man-hour 
production must include the recommendation and demon- 
stration of abrasive equipment as well as the abrasive itself. 
To this end, Behr-Manning has pioneered a new abrasive 
CHICAGO engineering service—branch-located methods and equip- 
CINCINNATI ment demonstration rooms—for lab-testing tool-ups, locally. 
CLEVELAND 
DETROIT 
NEW YORK 
PHILADELPHIA 
ST LOUIS May we suggest that you too may find this service helpful 
TROY in either improving some present abrasive operation or in 
simplifying some non-abrasive method through conversion 
to abrasives Write or phone our nearest branch or write 
for booklet, “Your New Laboratory, Sir.” 


BEHR-MANNING + TROY,N.Y. 


DIVISION OF NORTON COMPANY 
QUALIT Y COATED ABRASIVES SINCE 1872 


BOSTON 


Inaugurated last winter, this service has been recently aug- 
mented by the opening of additional demonstration rooms 
at our branches in New York, Philadelphia and Cincinnati. 
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THE NEWEST, FASTEsr 





TURN WORK 
360°... 
AT ANY ANGLE 


has . 
THE OLD METHOD | 


Hold and position the job in one hand.. 


Hold tools and work with the other hand... 


50% PRODUCTIVE 

50% NON-PRODUCTIVE 
@ Tiring position 
@ One arm does most lighted 


of work @ Danger of injury 


@ Other arm occupied @ Work position 
holding unwieldy 


USE IT FOR... 


Production Assembling 
Pattern Making Tool Making 


Repairing Servicing 
Welding Hand Forming 
Boring Overhauling 


Wherever work must be held secur 
and turned to various positions 


@Work poorly 


POSITIONING 
BENCHWORK 


POWRARM 


Universal Positioner 


Holds all types of benchwork firmly in 
ANY position, at ANY angle and permits 
the workman to do a faster, better job by 
enabling him to work freely with BOTH 
hands. Change position and angle of work 
on horizontal, vertical or axial planes 
quickly and easily as desired, and lock it 
in position. 





THE NEW. FAST POWRARM METHOD 


Position the work on any plane, at any angle, on 
Powrarm Positioner . . . 


Powrarm Positioner holds it while you work with 
both hands... 


Change position and angle of work instantly .. . 

100% PRODUCTIVE 

@ Standing in natural @ Work exposed to good 
position light 

@ Both hands working @ No danger of injury 

@ Powrarm Positioner @ Held solidly by 
does all holding Powrarm Positioner 





ely 





POWRARM 
COMPLETE WITH MASTER VISE *3950 


POWRARM ATTACHMENTS AVAILABLE TO HOLD 
VIRTUALLY ALL KINDS OF BENCH WORK 


WRITE OR WIRE FOR CATALOG SHEET 


GARFIELD ENGINEERING CORP. Kansas city's, missouri 
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PROBLEM: To check spacing on holes 
bored 15° apart using common shop tools. 
SOLUTION: Index holes; bore first hole, 
place parallel bar parallel to base; inspect 
with indicator. Measure successive spacings 
by mounting 15° or 30° Webber angle gage 
blocks as illustrated. Indicate across top for 
accuracy. 


—— 


















ANGLE INSPECTION 


-..a@ new improved method 


The Webber Angle Gage Blocks overcome the objectionable features of other shop 
methods. No sine bar or sine bar table is necessary. Simple and compound angles 
are gaged with precision and ease. Accuracy is assured. The angle can be measured 
in MINUTES and SECONDS. The proof is contained within the blocks themselves. 
The reassurance provided by Webber Angle Gage Blocks in checking tool setup 
is worth many times the small investment required. Place one at the disposal of 
your tool room or inspection department. 


Ask for bulletin that outlines shop practice in angular measurements. 


WEBBER GAGE COMPANY + 12903 TRISKETT ROAD + CLEVELAND 11, OHIO 


elie 


1 WEBBER MAKES PRECISION 4 
GAGE BLOCKS EXCLUSIVELY 
* Gage Block Sets in Steps of 00005” 

* Individual Special Size Blocks. 

* Heavy Duty Gage Blocks. 


% Angie Gage Blocks in Steps of one second. - | PRE ¢ t Ss | °o MM 
* Carblox (Carbide) Wear Gages. ; G A G a B L [o) Cc 4 %y 








NOVEMBER, 1946 











Now Ready EDATiOn OF GORBOM B. THAYER 
PLASTICS MOLDS 


The Established Authority on The Design, 
Construction and Use of Plastics Molds 


Now in its third edition, Plastics Molds, 
the widely known, widely used “original 
plastics mold book’’—the established author- 
ity on the subject—is again available. Greatly 
augmented—-272 pages—over twice as large 
as the second edition— Plastics Molds con- 
tains over 200 illustrations, including many 
workable drawings, tables and charts. Up 
to the minute, with latest techniques and 
“know-how”, Plastics Molds is a thoroughly 
practical, usable book for the shop man, 
student or apprentice alike. 


Completely Revised 
Twice the Text of 2nd Edition 
There are new sections on “Estimating 
Plastics. Molds”, “Hard Chromium Plating 
for the Plastics Industry”’, ‘Plastic Tooling’, 
“Materials for Plastics Molds’ and an en- 
larged ‘‘Nomenclature of Plastics Molding”’. 
This last, much quoted section, is especially 
helpful to the student and apprentice. 
Indexed in detail, with ample cross ref- 
erences and profusely illustrated, Plastics 
Molds is convenient and easy to use. Then 
too, its beautifully printed, attractively and 
substantially bound in cloth and more than 
twice its previous size. More than ever, 
Plastics Molds is ‘‘The Most Authoritative 
and Complete Book In Its Field’’. 


Practical—-Understandable 


All text, tables and other material are 
revised to bring the book abreast of the fast 
moving developments in the industry. In 
greater detail than ever before, the new third 
edition completely discusses ‘‘Methods of 
Mold Sinking”, ‘Finishing Methods and 
Equipment”, procedure techniques of the 
rotary head method of milling mold cavities, 
the Gorton Duplicator, the Monarch Shape- 
master and lead screw variating mechanisms, 
the Turchan duplicating attachment, and 
many more. 


HUEBNER PUBLICATIONS 


Gentlemen: 


2460 FAIRMOUNT BLVD. 


No other book concerned with the design, 
construction and use of plastics molds is so 
complete, so up-to-date, so authoritatively 
written, so completely workable and under- 
standable as Gordon B. Thayer’s Third 
Edition of Plastics Molds. 

Hundreds of orders have been placed during 
past months when the 2nd edition was out 
of print. Now, the third edition of Plastics 
Molds is ready—-your order today will assure 
you prompt delivery of your copy. Fill in 
and mail the order form below, at once. 


Publication ¢ = Per Copy 

rice + op 00 Postpaid 
Special discounts will be allowed on group orders 
of 10 or more copies from industry organizations. 


Use the order blank below 
or your own purchase form —« 


nee 





22 CHAPTERS—OVER 200 ILLUSTRATIONS 

|. INTRODUCTION: DEFINITION, REQUIRE- 
MENTS, TYPES, FACTORS 

2. SUGGESTIONS ON DESIGN PROCEDURE 

3. PRACTICAL POINTS IN MOLD DESIGN AND 
CONSTRUCTION 

4. MATERIALS FOR PLASTICS MOLDS 

5. TYPES OF MOLDS FOR COMPRESSION 
MOLDING 

6. THE DESIGN OF A SIMPLE COMPRESSION 
TYPE MOLD 

7. THE DESIGN OF A SPLIT CAVITY COM- 
PRESSION TYPE MOLD 

8. THE DESIGN OF A SIDE-OPENING COM- 
PRESSION MOLD 

9. DESIGN OF A TRANSFER TYPE MOLD 

10. THE DESIGN OF A SIMPLE INJECTION 
TYPE MOLD 

it. THE DESIGN OF A STRIPPER-PLATE IN- 
JECTION MOLD 

12. Lae ,Searen OF A LOOSE-BAR INJECTION 

13. AN INJECTION OLD FOR A PLASTICS 
LENS—by Carl H. Whitlock 

14. LOADING THE INJECTION MOLD 

15. EJECTOR SYSTEMS FOR INJECTION MOLDS 

16. pete BUILDING METHODS AND EQUIP 

17. METHODS OF MOLD SINKING 

18. FINISHING METHODS AND EQUIPMENT 

19. MOLDING SCREW THREADS IN PLASTICS 

20. HARD CHROMIUM PLATING FOR THE PLAS- 
TICS INDUSTRY 

21. PLASTICS TOOLING 

22. ESTIMATING PLASTICS MOLDS 








CLEVELAND 6, OHIO 


Please send me........ copy (ies) of Gordons B. Thayer’s new third edition of PLAS- 


TICS MOLDS at $5.00 per copy, postpaid. 


Remittance is enclosed [|] Purchase order is enclosed [] Will be forwarded [1 


for jobs 


benchmaster OFFERS A 









LOW-PRICED BENCH MACHINE 
FOR BOTH HORIZONTAL 
AND VERTICAL MILLING 


benchmaster mill with 
horizontal spindle overarm 


SAVES VALUABLE SPACE—CUTS DOWN EQUIPMENT COSTS 


Now you can obtain a precision perfect, high-speed benchmaster 
milling machine that’s easily convertible from a horizontal to 
a vertical miller by simply interchanging spindle attachments. 
Its unusual versatility, plus the usual quality-plus benchmaster 
workmanship, make this double-duty milling machine an 
outstanding addition to your shop. 

SPECIFICATIONS: Table size —6”x 14”— Three Tee Slots 34” 
2” center Longitudinal travel 8!4”—Traverse travel 514”—Verti- 


cal travel 8!4”on vertical mill—9!4” horizontal mill—Height 28” 


—Weight (less motor) 215 lbs.—Requires |; h.p. motor—Spindle 
speeds (standard 1725 rpm motor) 450-850- 1400-2100 rpm. 


| Hae 





OTR RG Mere 
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TOOLS for PRECISION PRODUCTION 


SRIVERSAL Precision TOOL HOLDER 


Handles any and all lathe operations. Also for planer, shaper and 
special equipment. 


NEW EFFICIENCY FEATURES 


@ Does the work of 10 different toolholders—at a fraction of the 
cost. 

®@ Locking Device has greater rigidity and positive locking. Can 
be locked in either right or left hand position. 

@ New Cam Design provides for increased rigidity of the tool bit. 
Retaining rings provide for easy removal of Cam 
for cleaning, oiling or replacement. 

@ Bit and Holder are always parallel. 

® Quick change bit tightening device. (See ‘‘A’’.) 

®@ 100% interchangeability of parts. 

@ High quality ground square Bit and Square Box 
Wrench furnished with each tool. 




























Holder Holder Bit 
No. Size Size , 
~~~ Change Bit s 1] Z £ 4 . sz p= 4 3 = 36 s/t > 24 
ightening Device. 1 gx tt x6% 4x 
See for 2 5gx1%x7 7/iex 334 
C—Super X Ga. EXTRA LONG BITS and ROUND BORING BARS AND 


Peal Body oy THREADING TOOLS are available for use in the same toolholder. 


Forged and Heat 
Treated. 


DRILL JIG BUSHINGS — A:s.A. STANDARD 


LINERS HEAD TYPE HEAD HEADLESS 
RENEWABLE RENE ABLE LINERS PRESS FIT PRESS FIT 
SIMPLIFIED ORDERING: Specify drill size, O. D., and length in order 
named. Also bushing number. 
Bushings above 134” hole size will be quoted upon request. In ordering special 
bushings, forward blueprint showing all dimensions and limit. 
These Drill Jig Bushings are made of high grade tool steel — Rockwell C 62 
to 64 hardness. 
*Special length bushings carried in stock in blank form. SCREWs 


PROMPT DELIVERY «+ Write for Literature 


/\ a me de 


NEW YORK 7, N. Y. 





























onucrioN 
TOOLS 
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SPRINGFIELD PRECISION LATHE 


Out in front! 





@ Headstock . . . twelve speeds... only 
half of the easy-shifting spur gears 
mesh at one time. 
Motors ... V-Belt or silent chain drive. 
Bed . . . permanently true — made of high 
test alloy to resist warp or marring under 
severe service. 
Apron . . . extra heavy — operates on Ball 
and Bronze bearings throughout. 
Taper attachment . . . hair-trigger adjust- 
ment. 
Compound rest... sturdy, firm. 
Tailstock . . . all bearings and bed ways 
| " oiled from one well. 

From headstock to tailstock—the 
SPRINGFIELD Lathe is out in front! 


i THE SPRINGFIELD MACHINE TOOL CO. 


| Se tNGFIELD weeeteeuU. S. A. 
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PERFECTLY DESIGNED 


for FINEST- PRECISION 


METAL 
CUTTING 


You’ll “LIFT THE LID” on @ Four Cutting Speeds—65, 
‘ 9: 2 9 s 2s > 
your metal cutting produc- 93, 120, 149 strokes per 


. A . minute. 

tion with SawMore Metal —— : 
® Self-aligning blades give 
absolute cutting accuracy. 








Cutting Machines. Precision 


made for precision metal cut- ; so : 

ang a hi ' ® Stock is fed automatically 
‘ » Ly a) 2 ul = . . . 

ting, Saw More meets highest to full capacity of machine. 


metal cutting standards with @ Machines swivel on base up 


to 45° permitting angular 
cutting without moving 
stock. 

@® Gears are in constant mesh, 
reducing amount of backlash 
to minimum, 


speed— economy 













—and absolute 
Cutting 
Accuracy. 


® Positive com- 
pensating feed 
cuts more metal 
in less time. 

® Transmission 
housed in oil tight 


case. 


Write today for litera- 
ture, prices, and detailed 


IMMEDIATE 
DELIVERY 


MAQUOKETA COMPANY 


MAQUOKETA, IOWA 


specifications. 
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When The Tool 
Is an R and L 
Combination 


Turning Tool 









One R and L Combination Turning Tool, the only 
combination right hand and left hand tool on the 
market, actually does the work of 14 tools. 


You can use an R and L for all these right hand > 
or left hand applications: 


Roller Box Tool 

Centering and Facing Tool \ 
Knee Tool : 
Pointing Tool ? 
Back Rest 4 
Floating Drill Holder 4 


Balanced Turning Tool Patented in U. S. A 
The change from right to left or vice versa takes and Canada 
only ten seconds. 








"A CHECK THESE OUTSTANDING FEATURES 





@ Made of extra tough, heat treated alloy steel; 
ditionally g t not to bend or give way. 





@ Essential parts ground to extreme accuracy affording 
perfect alignment at any point of adjustment. 


@ Back Rests, or burnishers, have almost diamond 
hard surfaces eliminating metal pick-up and marring 
of work surface. 


@ Interchangeable Roller Back Rests furnished if desired. 


@ Precise adjustment on both cutting tool and pressure 
of burnishers. 


@ Tool bits wear longer because they are ground only 
on top side, or end. 


@ Less cross-slide clearance required; saves time and 


often permits working with cross-slide tools while 
turning or drilling. 


@ On turnings, the R and L Combination Tool pro- 
duces highly polished surfaces, true to size, and straight. 


@ Usable either for roughing or finishing; extra heavy 
cuts possible because thrust is always in direct line 
with Back Rest. 


itudinal diuct 





3 j t permits turning of two 
diameters to any length within tool capacity. 


All these and many other features are shown by photo- 
graphs and drewings in descriptive booklet mailed 
without cost or obligation. The booklet illustrates the 
tool set-up for various operations, and indi speed 
and simplicity of its adaptation to various jobs. Prices 
and full specifications of many available sizes are 
included. Write for your copy today. 











R and l TOOLS 1825 Bristol St., Philadelphia 40, Pa. 
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@ Light, Compact 
®@Easily Moved About 
@ One-Man Operated 


® Wide Range in Applica- 
tion 


®@ Saves Production Time 


tn handling dies and heavy 
fixtures; stacking barrels, 
boxes, etc.; loading and 
unloading trucks 


Specifications 

Type—D 

Capacity—500 Ibs. 

Overall height—72” 

Platform lift—54” above floor 
level, lowers to within 5” of 
floor 

Baseframe—24” wide x 33” long 

Platform—24” x 24”, steel plate 

Entire frame of machine of struc- 
tural steel, electrically arc 
welded throughout 

Basewheels—4” diameter, iron 
wheels 

Crank up and down hoist unit 

Two swivel casters and two sta- 
tionary wheels with push bar 
furnished 

Painted olive green finish 

Weight—250 Ibs. (approx.) 


Heavier capacities up to 5,000 lbs. 
also available. Write for details. 


Prompt Delivery . . . Price $151.50. 





Full freight allowed 


Foot Operated Floor Lock—$10.00 extra 


ECONOMY ENGINEERING CO., 2659 W. Van Buren St., Chicago 12, Illinois 





STEP UP PRODUCTION 5007 


With Meyers Carbide Tipped 


f 


On actual production runs, 
Meyers generated Carbide 
Tipped Tools have boosted pro- 
duction more than 500%. 

This amazing increase was due 
to use of special Meyers equip- 
ment designed and engineered 
by our Engineering Department. 
Increased costs force you to get 


Formed Tools 





the most out of your machine 
tools— Meyers generated carbide 
tipped form tools will give you 
more pieces per hour—more 
pieces between grinds—and a 
much smoother finish. Let us help 
you improve your production 
and cut your costs. Send us your 
prints for quotation. 


W. F. MEYERS COMPANY, 
1016 FOURTEENTH 


INC. ° 
STREET © @ @ 


ESTABLISHED 1888 
BEDFORD, INDIANA 
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Meet Production Demands 
DIEBEL Hf | oe § PE E D puncn press 


Small Metal Stampings 


TERMINALS — LUGS — WASHERS, ETC: 










THIS SMALL THINK 
Accurate Up to 550 
Punch Press Strokes per 
Provides Speed Minute and 
and Economical —_J _ Fully 
Production Automatic 





Write Immediately for Full Particulars 


DI MACHINE CORPORATION 


Division of Diebel Die & Mfg. Co. 
2708 W. Irving Park Road, Chicago 18, Illinois 
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AMMCO 


7” SHAPER 


--A precision machine 
meets postwar needs for accuracy, speed and economy 


If your production costs are going up, and your profit margin is getting 
less and less (and whose isn’t)—consider what the Ammco 7” Shaper can 
do for you. 

The accuracy of work turned out on an Ammco 7” Shaper assures pre- 
cision production unsurpassed by larger machines selling for hundreds 
of dollars more than the Ammco,... In addition to low initial cost, you 
also effect big savings in time and expense on set-up operations... You 
save on electrical power consumption... 
You save on floor space—all without sac- 
rificing quality or accuracy. 

Available for bench installation, or as 
a portable unit . . .Write today for speci- 
fications and prices. 





f= NA (ete) 2100 COMMONWEALTH AVENUE 
NORTH CHICAGO, ILLINOIS 











The “Know How” experience gained over 
this long period is built into every REID 
PRECISION SURFACE GRINDER. 


BECAUSE OF 


DEPENDABLE ACCURACY, 

ECONOMICAL PRODUCTION, 

CONTROLS AT YOUR FINGERTIPS, 
LEADING SHOP MEN EVERYWHERE SAY, 
‘for Close Tolerance, use a Reid!”’ 


Illustrated is the REID Model 2-B 
All-Electric Power-Feed. 


The Reid Model 2-C Hand-Feed also 
is an exceptional machine for tool, 
gage, die and certain production 
grinding. 


MACHINES EQUIPPED FOR WET 
GRINDING IF NECESSARY. 


EXCELLENT DELIVERIES 


Distributors conveniently located in 
all sections 


WRITE DEPT. F 
For Illustrated Bulletin and Prices. 


REID BROTHERS COMPANY 


BEVERLY MASSACHUSETTS 
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IF YOU USE DIECASTINGS* 
THE New LESTER-PHOENIX MACHINE 
WILL FIT INTO YOUR PLANT! 


Regardless of the metal you cast—brass, bronze, aluminum, tin, lead or zinc—there’s 
a new LESTER-PHOENIX to fit your needs .. . 

The new LESTER-PHOENIX line was built to answer questions LESTER engineers 
put to master diecasters during the war. Production men wanted greater strength, better 
controls, smoother castings with fewer rejects. Top management demanded lower costs .. . 
LESTER met these demands and established new “firsts” in diecasting machines including: 
First one-piece cast alloy steel frame . . First pre-fill injection system applying up to 
33,000 p.s.i. with slow squeeze until the casting chills . . First machine to specify 600 
tons die-locking pressure . . First single crank die-height adjusting screw with supporting 
area equivalent to die area . . First mechano-hydraulic machine permitting exact adjust- 
ment of die opening .. LESTERS are made in 5 models in each of two types. 

*or are thinking about them. 


LESTER-PHOENIX, INC. 


You are invited 2625 Church Avenue - Cleveland 13, Ohio 
to write today for data on 
the new line of LESTER- 


PHOENIX machines. 
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This special Barth Machine was 
built expressly for a prominent 
heating equipment manufacturer! 


® THE PROBLEM WAS to auto- 
matically combine and speed 
up two former separate opera- 
tions, namely, forming steel 
covers and subsequently insert- 
ing the steel covers into a card- 
board shell. 

Barth engineers and designers 
went to work and produced this 
combination dial-fed die and 
adapted it to a standard press 
which both forms the circular 
steel covers and inserts them 
into the cardboard shells. Auto- 
matic conveyors keep up a fast- 
moving flow of shells to and 
from the press. 

The result is a two-in-one 
operation ... plus substantially 
stepped-up production .. . plus 
reduced manufacturing and as- 
sembling costs. 


ar 


[> Pp WHAT'S YOUR SPECIAL MACHINE PROBLEM? 
e @ Barth engineers are ready to design, develop 
and build exclusive machines for you also, as well as pro- 

vide tool, die, gauge and complete manufacturing facilities. 


NUFACTURERS 
DESIGNERS « NA , 
UGES « JIGs 
Dies - TOOLS * OA NERY 


SPECIAL mMACHI 
P STAMPING & MACHINE WORKS, INC. 


DENISON AT 34TH STREET + CLEVELAND, C 
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from the state of an oxidizq 
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NEW WORD, yes but already it has come 
us 


, " to signify new standards of performance 
1S- "4 potable demonttualion | in High Speed Tool Steels and now in High 
fa : Carbon High-Chrome Die Steels! 

We will gladly furnish @ portable demonstration of the Latrobe's exclusive process of desegatizing 


difference between ordinary steels and Latrobe DESEG- makes all these steels free from the usual 
ATIZED Steels at your convenience. Write. 


carbide segregations 
oe 


This revolutionary new process is now available for 
Die Steels as well as High-Speed Steels. Ask for 
Bulletins on the steels that interest you full of use 
ful technical information and illustrated with photo 
graphs and photomicrographs 








LATROBE ELECTRIC STEEL COMPANY . LATROBE, PENNSYLVANIA 
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NO. 1 BENCH MODEL 


A fast operating, precision Machine 
Tool for saving time in grinding diffi- 
cult contours, and irregular shapes and 
profiles. In production as well as in 
tool and die work, it performs quickly, 
much of the tedious work formerly 
requiring hours of hand time. 





Spindle speed of 20,000 R.P.M. with 
vertical oscillation assures rapid stock 
removal, even with wheels of small 
diameter. Accommodates wheels 14” to 
1” diameter. 


| 2112 WALNUT STREET 
68 


MSAD], yy 


GRINDING IRREGULAR CONTOURS 
on hardened DIES, PUNCHES, PARTS, with 


BOYAR-SCHULTZ 





NO. 2 DUAL SPINDLE FLOOR MODEL 


A precision Machine Tool, designed for larger and 
heavier work, grinding contours and irregular shapes. 
This dual spindle model is really two machines in 
one. Spindles are independently powered and operate 
at 10,000 R.P.M. with vertical oscillations. Stock re- 
moval is rapid with wheels as small as 14” diameter. 
Accommodates wheels 14” to 3” diameter. 


NO. 2 SINGLE SPINDLE FLOOR MODEL 


Exactly the same as the Dual Spindle Model ex- 
cept without the upper spindle, which may be added 
at any time if desired. A favorite Machine Tool in 
Tool and Die Shops. 


WRITE FOR LITERATURE 


BOYAR-SCHULTZ CORPORATION 


CHICAGO 12, ILLINOIS 
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Deep 
Cavity 
Milling 
Is Easy 
with | 
MELIN 
Long Neck 
End Mills 










uM 
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Mew Toot Co. INc. 





These tools, designed for greater accessibility to hard-to-reach cavities, are 
available in standard bottom cutting and ball or radius ends. Each ‘‘Long 
Neck”? Mill is ground only slightly undersize between the flutes and shank for 
clearance, thus maintaining maximum strength. 


Sizes range from 34” to 34” with 34” shank and 14" and 1%" with 1%” shank 
in sets or individually. Sets in plastic holders. Individual mills packaged 
in transparent capped containers. 


Melin **Long Neck” and Standard Three-Flute End Mills give you: 
1. Extra sturdiness. ting edges. 


2. More efficient chip disposal. 6. Faster, cleaner cutting with mini- 
3. Chatterless operation. mum heat generation. 


1. Minimum spindle strain. 7. Positive uniformity. 
5. Stronger, keener, longer lived cut- 8. Guaranteed concentricity. 


Immediate Delivery from stock. Write for Catalog today. 


MELT TOOL COMPANY, INC. 
pede est ing 


Fast Precision Lapping 
the 


DENT ERLE) WAd 


Bs 































Cylindrical piece is placed be- 
tween rolls as shown. Small roll 
turns piece at slow constant rate. 
Lapping compound is applied to 
large roll which turns rapidly to 
Handles .010” to 10” diam. remove minute quantities of metal. 
Convenient groove on either side 
of rolls, also shown, expedites 


feeding and removal of parts. 





Obtain precision finishes of less 





than 2 micro-inches. Regular com- 

7 sh pound, diamond lapping com- 

@ Gives Precision of Less Than 2 
Micro-Inches. 


@ Handles From .010”-10” Diam- 
eter Cylindrical Pieces. 


pound, and micro-compound are 
available depending on degree of 
finish wanted and material being 
lapped. Convenient coolant tray in 
top, as shown, is provided for 
cooling parts after lapping before 
checking on comparator. 


@ Eliminates Time-Wasting, Costly 
Set-Ups. 


@ Requires No Specialized Operat- 
ing Skill. 





= . > Gives extreme accuracy with min- 
Set new standards for precision in finish- 


ing cylindrical parts in your shop—replace 
slow, inaccurate, costly operations with 
the new Size Control Centerless Lapping 
Machine. Use it for lapping oversize 
gages, worn gage plugs to next smaller 
size, bearings, bushings or shafts. Unit is 
complete ready to operate — send for 
Catalog 47 for complete specifications. 


imum operational skill. Operator 
merely holds part between rolls 
with stick — pressure determines 
quantity of metal removed. No 
costly set-up time . . . no special 
tools. Handles any diameter from 
.010” to 10” with only quick, easy 
adjustment of roller spacing. Roll 





: speed easily changed. Also adjust- 
Easy Speed Change able for tapers. 





2 GAGES IN 1. . . WITH PLUGS THAT REVERSE FOR 6-FOLD SERVICE | 
a . — . 









Size Control Reversible Plug Gages have a GO" and a "NO-GO” tional service. Handle holds plugs securely Permits adjustment 
end—conveniently marked in green and red. Reversible plug ends of plug end length. Complete range of sizes from 010" to 10.000 
have gaging surface over entire length—quickly reverse in patented with plain or threaded plugs. Send for Size Contro! Catalog No. 47 
pin-vise handle when wear occurs . . . tips can be cut off for addi- for complete listing of these and many other type gages. 







Division of 


AMERICAN MACHINE & GAGE COMPANY 
“Precision Gages, WAUSHLPRESS AND OIE co 
WACKER SALES DIVISION 
Precision Inspection Equipment 


SIZE CONTROL COMPANY 


MAKERS OF PLAIN AND THREADED PLUG GAGES—GAGE SETS—DRILL SETS— 
FRACTIONAL SETS—THREAD WIRES—GEAR WIRES 
s in Buffalo, Jam 










Plant 2500 W. W 
Elmira, Rochester 


Indianapolis, St. L 
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World's Fastest Metal-Removing 
The Miracle Method of Low-Cost Productio 





Differing from all other metal-cutting processes 
Contour Sawing is the only economical process 
for countless production jobs. It cuts parts, even 
intricate shapes with internal and external con- 
tours, in minutes—not hours or days. 


A tough, variable-speed band with hundreds of 
razor-sharp teeth—so hard that even a file won't 
nick them—slices off metal as thick as 30"—does 
not consume time “shaving” metal to worthless 
fod ov} oS @ re) sVetetblol tt Mei isstele muselo Md -TiCie MB el-Vol <-ltce) <-m 

Y=u'll be amazed how Contour Sawing ‘‘cuts 
down time’’. Write for illustrated booklet ‘‘DoALL 
Equals Ten Plus’, which compares time savings 
of Contour Sawing with other processes. 












































Now/ 


CARBIDE-TIPPED TOOLS 
BRAZED ON HARDENED 


HIGH-SPEED STEEL BODIES 


SUBLAND REAMERS 
LINE REAMERS 
CENTER DRILLS 
COUNTERBORES 
CORE DRILLS 
END MILLS 
Special Tools To Your Specifications 


GAIN, Detroit Reamer & Tool Company sets 
the pace in metal cutting tools, with brazed 

carbide tips on hardened high-speed steel bodies, 
so that the total length of the flutes and pilots 
will Rockwell C-62-63. 
It has also been proven in actual practice that 
this type of tool has a higher cutting efficiency 
due to the harder background for the carbide tips 
which produces less “spring-back” under heavy 
cuts for this same reason. Also, the flutes and 
pilots will not “score” or pick up due to the hard- 
ness of the high-speed steel and long wear on the 
pilot. 
All of these outstanding advantages, together 
with longer tool life and reduced production 
costs, are at your disposal with Carbide Tipped 
Cutting Tools, with HIGH-SPEED STEEL 
BODIES. 





e 
MADE TO YOUR uaa 
SPECIFICATIONS 

« 


Detroit Reamer & Tool Co. 
2830 E. 7-Mile Road Detroit 12, Michigan 
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carries a complete stock of Winter Taps 


on his shelves—as close to your tapping = 
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problems as the phone on your desk ~«#: 
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COMPANY >>> 3 a ere ae 


BRANCH STORES SAN FRANCISCO CALIFORNIA CHICAGO ILLINOIS: DETROIT MICHIGAN 
A DIVISION OF THE NATIONAL TWIST DRILL € TOOL CO., ROCHESTER, MICHIGAN 
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MILLING MACHINES 
IN STOCK—FOR 


IMMEDIATE 
SHIPMENT 


Current production conditions put us in a 
position to offer a number of Cleveland 
No. 1 Vertical Milling Machines for imme- 
diate shipment. These are fresh-from-the- 
production-line...factory inspected 
standard machines. 


The specialty of Sommer and Adams for 
more than a quarter of a century has been the 
designing and building of special purpose 
machinery—mostly aimed at doing some- 
thing no other machine will do, all aimed at 
cutting time and cost in production. Sand A 
creations range all the way from two-story, 
fully automatic multi-operation machines to 
small items like the Cleveland Vertical 
Milling Machine, at left. 


This is a small, rigid, high-speed unit em- 
bodying all of the features essential to 
modern milling practices. Popular demand 
has converted it from a special machine to 
a standard item which thousands of tool and 
die makers, and production plants find a 
practical necessity. 





Ten chances to one there's a spot for one of 
these productive machine tools in your shop. 


It is probable, too, that S and A have the 
answer, in their years of special design expe- 
rience, to some particular production prob- 
lems hampering your cost control. 


7 








*Subject to prior sale, current available stock will be 
shipped immediately upon receipt of order. 


7! SOMMER» ADAMS cowar 


18525 EUCLID AVENUE ¢ CLEVELAND, OHIO 


; 40 


PL ML aL 


SUBSIDIARY OF THE FEDERAL MACHINE AND WELDER COMPANY 
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Less Scrap, More Production, Better Quality 


from Using this Gage on the Machine 


This grinding operation formerly produced 2.875 parts per hour. By sub- 
stituting Federal-Arnold Grinding Gages for micrometers the job now pro- 
duces 6.190 parts per hour — a bonus of 116% for every machine and man 
hour. Moreover, overgrinding is practically eliminated — scrap is almost nil. 
The result: More production of better quality. That gives you an idea of the 
profits to be found in gaging at the 
machine. 

















Other keys to better quality and higher 
production per manhour are found in 
the Federal Dimensional Quality Control 
Primer. Write in for your copy of the 
Primer, or more information on Gages 
for controlling dimensional quality at the 
machine, to — 


FEDERAL PRODUCTS 
CORPORATION 


1144 EDDY STREET 
PROVIDENCE 1, RHODE ISLAND 
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Editorial a__—_2£= 





an old-fashioned remedy: keep busy 





The question of worker efficiency that is being raised with increasing fre- 
quency and in widening circles is the subject of a Washington conference, 
sponsored jointly by the Bureau of Labor Statistics and the Department of the 
Budget’s Division of Standards, and participated in by management, labor 
and government. An attempt is being made to define productivity or production 
per man-hour in terms that can be used as standards of measurement for 
worker output. 


As long as it can be said that 21% of U. S. homes have no elec- 
tricity; that 31% have no running water; that 43% have no private 
bath and that 27% have no refrigeration, there is no danger of our 
running out of things to want, things to make and things to buy and 
sell. The answer is to produce more and more. 


That is the answer that has proved out over the many years 
during which this country’s industrial output of goods per man-hour 
has increased at a rate of 50% every ten years. 


It is being said that a man’s productivity is no longer measured 
by the clock, but rather by the capacity and efficiency of the tools 
and machines he operates. It must be pointed out, however, that a 
qualifying factor creeps into the picture right there, which is that 
in order to maintain a high production economy those tools and 
machines of increased efficiency must be kept busy by busy opera- 
tors. The extent to which this is not done endangers the low costs, 
low prices and high wages that everybody wants. 


It is the job of capital to provide the new and more efficient 
plants, processes, tools and machines that enable labor to produce 
so much more goods at such lower costs and selling prices that 
those higher wages can be paid. 


Labor pays itself by what labor produces. That economy is 
endangered if capital has made it so easy for labor to produce more 
that labor, aided and abetted by the frailties of human nature, 
tends to produce less. Regardless of how easy it is made for a man 
to produce, he still must produce all he can during all his working 
hours in order to enjoy the full benefits of his labor. 


The fundamental laws of economics, based on supply and demand, 
are not man-made laws, but, insofar as they have been obeyed, 
they are the laws that have made this country as great as it is on 
all counts: freedom, opportunity and wealth. 


They are laws that can be obeyed only by a busy people. 


ELL i Comb Erna 














The rapid 
fluid power in 
mechanical fields 
new designs for val 
This series of articles p 
development by the Pa Appliance 
Company, Cleveland, Ohio, of a specific 
brass globe valve for hydraulic appli- 
cation and will follow the steps in pro- 
ducing the body and all its various 
components. It will describe in detail the 
entire tooling program and the methods 
used in building the tools, dies and fix- 
tures for the complete sequence of 
forging, trimming, milling, drilling, 
threading, chamfering and _ broaching 
operations. This first installment will 
treat the procedure followed in .manu- 
facturing the forged body of the brass, 
offset, globe valve. 

In Figure 1 is illustrated the several 
workpieces representing, left to right, 
(1) the cold-drawn brass forging billet 
or slug, (2) the initial forging with 















fully machined, forged valve body 
showing the multiplicity of subsequent 
operations. Conventional globe valve 
bodies are usually cast, but the Parker 
Appliance Company has designed and 
developed globe valves with forged 
bodies, because the denser grain struc- 
ture of the forging results in a finished 
valve which will withstand much higher 











by Carl F. Benner 
Assistant Editor 








Fig. 1. A display of four workpieces representing different stages of manufacture of the forged 
we body. Shown from left to right are (1) the cold-drawn brass forging billet or slug, (2) the 
initial forging with flash as it came from the forging press, (3) valve body forging after removal of 
flash by trimming die, and (4) a fully finished forged valve body showing the variety of milling, 





drilling, threading and chamfering operations subsequently performed. 


























Fig. 2. The body forgin 

Valve. This is d isigned ipecifialy for ma- 
chining from the solid. It can readily be seen 
that the many machining operations that can 
be performed in relation to the centerlines A, 
B, and C contribute to the economy and sim- 
plicity of manufacture. The entire tooling 
program for this valve and its fixtures “grows” 
from these centerlines. 


pressures without leaking than cast 
valves, since cast materials are more 
porous than forged. It is well to mention 
here that the forging billet or slug is of 
cold-drawn brass stock, because, if the 
valve body were forged from a cast billet 
there would still be an inferior grain 
structure, and the danger of foundry 
sand and surface crust inherent in cast 
metals would shorten the life of the 
forging and trimming dies. Most im- 
portant, therefore, to the successful forg- 
ing of this piece is the ideal, dense grain 
structure and uniform plasticity of the 
cold-drawn brass used as the forging 
stock. 

The specified operating characteristics 
and applications required of this valve are 
incorporated in the design of the body 
forging as shown in Figure 2. The flexi- 
bility of the valve body design permits 
finishing the valve to any one of several 
combinations of style and size of fittings 
for the two ports. For example, the ports 
can have: external threads, internal 
threads or tube fittings in any combina- 
tion and in a wide range of sizes. The 
offset feature of the design results in 
simplifying both the forging die con- 
struction and the machining operations 
performed on the forged body. Center- 
lines A, B, and C of Figure 2 indicate 
the ease and simplicity of removing a 
large amount of material by three drill- 
ing operations. This compares with the 
intricate pattern and core construction 
that would be involved in the case of a 
cast body. No dimensions appear on the 
drawings, because sizes are not a con- 
sideration in this discussion. 


Master Die 


Master dies, or master blocks, for the 
body forging are designed and built from 
the dimensions which would ordinarily 


be shown on the forging drawing, Figure 
2. It is the policy at Parker Appliance 
Company to build a master die block for 
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for a Parker Globe 



















One of the two halves of the master 
The dotted lines 
show the relationship of the keyways to the 
centerlines of the valve body. 


Fig. ; 
ps Re die block assembly. 


every forging die; then all other subse- 
quent dies and fixtures are duplicated 
from, or made in reference to, the 
master blocks. 

The design of this body forging en- 
ables boring operations to be employed 
for removing the larger part of the 
material from the master die cavity, in- 
stead of “hogging out” on the milling 
machine. The two halves, A and B, of the 
master die block, Figure 3 and Figure 
3-A, are made from two pieces of cold- 
rolled steel. A pattern of keyways, C, is 
cut in the surface of each block opposite 
the cavity face. The purpose of the key- 


ways is for holding and locating the 
master die block assembly while the 
cavities are being bored in the two 


halves. The boring of the master die 
block is done on an engine lathe with a 
Goss & DeLeeuw two-jaw chuck bolted 
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to the face plate of the lathe, and with 
the drilling and boring tools set in the 
tail stock, Figure 4. 

Because some of the final machining 
on the forging blank is done on the Goss 
& DeLeeuw chucking machine, a Goss & 
DeLeeuw chuck, D, Figure 4, is used on 
the engine lathe for holding the master 
blocks during the cavity boring opera- 
tions. The keyways, C, serve as reference 
or locating planes for a number of the 
operations which follow, hence, utilizing 
them for positioning the master blocks in 
the Goss & DeLeeuw chuck for boring 
the cavities assures perfect alignment 





In other words, the master forging die 
blocks are held for boring by Goss & De- 
Leeuw chuck jaws, E, Figure 4, engaging 
keyways in the master blocks. From 
these master blocks or dies the work 
forging dies are made on a Gorton dupli- 
cator, and here again the importance of 
the keyways must be appreciated. The 
tool steel blocks in which the cavities 
are to be reproduced are centered on the 
Gorton by reference to the keyway cen- 
terlines in the master blocks. This 
insures that the centerlines of the forged 
body produced by the working die will 
correspond to locating keyways provided 





Fig. 3-A. The two main 
blocks that comprise the 
master die halves in per- 
spective. As held for boring 
along the centerlines A, B 
and C of Fig. 2, the metal 
that is removed leaves half- 
cavities in each block be- 
cause the three centerlines 
are in a plane that corre- 
sponds to the meeting faces 
of these two blocks. 























of the forged body in the Goss & De- 
Leeuw chucking machine for the finish 
machining operations. The centerline of 
each keyway is parallel to, and in the 
same plane as, the centerline of a corre- 
sponding bored cavity in the body of the 
master die. . 
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in the subsequent work-holding fixtures. 
By the same token, the flash trimming 
dies, also made by reference to the initial 
master blocks, have their centerlines in 
common with the centerlines of the 
forged body as it is positioned for trim- 
ming. This same registration of work 
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FIGURE 4 


Fig. 4. Showing the two halves of the master die block clamped between the jaws of the 
Goss & DeLeeuw faceplate fixture. The jaws engage and locate the work by means of 
the keyways as shown. To drill and bore along the three centerlines shown in Fig. 2, the 
master die block halves are successively located in the chuck by three pairs of keyways. 
For each boring operation the work becomes positively located so that the drill centerline 
is parallel to,and in the same plane as, the centerlines of each respective pair of keyways. 














centerline with fixture centerline is 
assured throughout all subsequent opera- 
tions by reference to, and utilization of, 
the master keyways. 

In this particular offset valve body 
there are three openings, i.e., two ports 
and a top opening to admit the valve 
stem. Therefore, three keyways are cut 
in the surface of each block opposite the 
surface that is to receive the forging 
cavity; one keyway for each of the ports 
and one for the top opening. After the 
two blocks have been prepared with key- 
ways, they are positioned in the Goss & 
DeLeeuw chuck which is mounted on the 
lathe faceplate, and clamped by means of 
the chuck jaws engaging one set of key- 
ways. They are held secure in the chuck 
by two setscrews in each jaw. The center- 
line of the chuck is in alignment with the 
spindle of the lathe, so that when the 
master blocks are positioned in the chuck 
the centerline of the cavity to be bored 
is common to the axis of rotation. On 
this particular master block, three boring 
operations are performed; one from each 
end and one from one side. Successively 
positioning the blocks in the chuck by 
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means of the keyways results in the 
three cavity holes being bored accurately. 
These three boring operations remove 
most of the material for the cavity. The 
cavities for the mounting bosses are 
drilled out with a taper drill, since the 
bosses have a slight taper for draft. The 
hex shapes on the ports are milled out, 
and the top cavity is enlarged by counter- 
boring. These operations are performed 
according to the dimensions on the forg- 
ing drawing. Figure 5 shows, in perspec- 
tive, the two body halves of the master 
die block assembly. The openings, F, G 
and H, result from the initial drilling 
and boring operations performed on cen- 
terlines A, B and C, Figure 2, and the 
milling of the hex shapes surrounding 
the ports. Figure 5-A shows a plan view 
of the master forging die cavity. 

To complete the master block assembly, 
there are two end plates, I and J, and one 
top plate, K, Figure 6, attached to the 
main blocks. The cavities that form the 
bosses on the ends of the ports are 
counterbored in these end plates. The 
cavity in the top plate, which forms the 
top of the body, is milled out with an 
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end mill having a 166° included angle on 
the cutting end. These cavities are all 
machined from print dimensions. 

All parts making up the master block 
assembly are case-hardened by the cy- 7 
anide process. 

(To be continued) 


¢ Lidl 


Fig. 6. Two end plates, I and J, and one top 
plate, K, are counterbored and milled as shown 
and then attached to each main block to com- 
plete one-half of the master die cavity. Each 
master die half as shown here is used on the 
Gorton duplicator for producing the correspond- 
ing half of the work forging die. 

































Fig. 5. Perspective 
view of the two body 
halves of the master 
die block assembly. 
The two halves of the 
cavity have been pro- 
duced by the initial 
boring operations cor- 
responding to the cen- 
ne a A, B and C 
of Fig. 2. The final 
correct hex-shapes of 
the openings F, G and 
H are produced by 
milling. The small 
cavities in the blocks 
that produce the 
. mounting bosses on the 
forged valve body are 
taper-drilled to provide 
the necessary draft. 
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The milling machine has been much 
further developed than its milling cut- 
ters. Reviewing the conditions existing 
today, it can be said that the carbon- 
steel milling cutter is ancient in design 
but still the best for use on the softer 
metals, such as aluminum, brass, and 
magnesium, as to speed of chip removal, 
tool life, and finish. 

Besides the carbon-steel cutter, the 
most common cutter is of the high-speed- 
steel type. In looking over some of 
these cutters, one that has never been 
used can be found lying next to its dupli- 
cate, apparently of the same size. Using 
a micrometer, and measuring the outside 
diameter of each, the chances are eighty 
out of a hundred that they will vary by 
several thousandths. If a pair of slot- 
ting cutters were put to work there 
would be only a slight chance of obtain- 
ing two slots having the same dimension. 

Looking at another pile of cutters, it 
will be found that some are sharp, some 
are dull, some have been through a sal- 
vage operation. They all fit in the same 
-ategory: Not good enough to keep and 
too good to be thrown away. 

About five years ago a drive was 
started to eliminate excess teeth in mill- 
ing cutters and substitute cast- or soft- 
steel bodies with brazed-on teeth of any 
preferable cutting material. The slogan 
those days was: A healthy bite for every 
milling-cutter tooth. The number of 
teeth was limited by the amount of ma- 
terial that could comfortably be handled 
by the motors and spindles of the ma- 
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chines without overloading and _ still 
make the feed such that each tooth 
would get a healthy bite. This was con- 
firmed by tests made by O. W. Boston 
at the University of Michigan which 
proved that the tooth that took a bite 
of from 0.002” to 0.010” performed bet- 
ter and had double the tool life of the 
tooth that just skidded and slipped over 
the work. 

Since then many such cutters have 
been made, advertised, and sold and many 
a foreman and old employee has been 
converted. That is why few cutters of 
this type are found hanging in the tool 
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crib. Most of them are out on the job 
or are in the grinding crib awaiting their 
turn to be sharpened. 

One more type of cutter that should 
be mentioned is the inserted-tooth cutter. 
Every one of these is the best that can 
be made of this type of cutter, particu- 
larly as regards the way the blades are 
inserted and held—so say the manufac- 
turers of the cutters. The manufactur- 
ers may be correct, but this author has 
yet to see the perfect lock for an in- 
serted blade. Most of these cutters are 
fine tools and they are a step ahead of 
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Fig. 1. Grinding Fixture Showing the Slots 
for Receiving Blades. 


& 
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Fig..2. Fixture for Holding and Spinning the 
Grinding Fixture. 


the old, solid one-piece cutters that 
wasted so much good cutting material. 
They also have excess teeth; but instead 
of knocking them out—just omit putting 
them in. 


In the grinding crib one or two opera-_ 


tors may be seen grinding drills, others 
are grinding lathe tools, and the expert 
is grinding broaches or form tools; but 
most of the operators are grinding mill- 
ing cutters. Why is so much time spent 
on milling cutters? Are the mills the 
predominating machines in the shop? 
Far from it. It is because of the long 
time necessary to grind a cutter and the 
short life of the tool between grinds. 
When a milling cutter dulls, a freshly 
ground one replaces it. But the freshly 
ground cutter does not have the same 
dimensions as the dulled one. Further- 
more, it will not seat on the arbor as 
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the other one did. When a reground or 
new cutter is put to work the machine 
must be ready to turn out the same work 
that it did with the previous cutter. 
From year to year working tolerances 
are becoming closer. More accuracy is 
being called for, and it is a time-con- 
suming job to set up a milling machine 
to hold close tolerances. Hence to set 
up a cutter in a milling machine takes 
time. 

This is the picture of present-day mill- 
ing. The facts presented can be easily 
checked by anyone. However, another 
category of cutters should be added to 
those already in the crib, one that will 
help make the milling machine a true 
production tool by reducing the time re- 
quired to set up, and the time required to 
sharpen the cutters. 

To achieve this much desired result 
three provisions are necessary: 

(1) A newer, quicker, and simpler 
way to sharpen the cutters in order to 
eliminate at least 80 percent of the 
time now required. 

(2) A simple system of blade inser- 
tion and locking that will make it pos- 
sible for the new blade to seat exactly as 
every other blade of the series would 
seat and eliminate 95 percent of the set- 
up time now required to change cutters. 

(3) A way to make precision grinding 
of the blades and the production of the 
blades rapid, simple, and easy. 

Undoubtedly these results can be 
achieved in many ways. It is hoped that 
interest will be aroused so that some of 
the shops will try to achieve them. 

At Bell Aircraft Corporation a system 
has been developed which is thought to 
be good. Experiments and tests have 
proved that it works. It was found that 
the three provisions just mentioned were 
absolute “musts”. 

A separate grinding fixture, Figure 1, 
is provided with as many blade slots as 
possible. All the slots are alike in di- 
mensions, angle, and radial distance 
from the center. Another fixture is pro- 
vided, Figure 2, for holding and spinning 
the grinding fixture. This is the grind- 
ing setup. The blades are given a cir- 
cular, rough, and finish grind. Shapes 
and contours may be determined by a 
template attached to the fixture, which 
operates against a nib, representing the 
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grinding wheel which is fastened to the 
table of the grinding machine, as shown 
in Figure 3. A better way is to use a 
drawing or photograph of the contour in 
a special comparator attached to the 
grinding fixture. 

Always the first step in cutter grind- 
ing and familiar to all grinders, this one 
operation completes not only one cutter 
but two or more, depending on the num- 
ber of blades used in the cutter and the 
number held at one time by the grinding 
fixture. Suppose the cutter used four 
blades and the grinding fixture held six- 
teen. It would mean the complete grind- 
ing of four cutters during the time now 
spent in circular-grinding one cutter. 
The estimate of 80 percent saving in 
grinding time is conservative indeed. 

All four slots of the cutter body also 
must be alike in dimension, angle, and 
radial distance, and there must be a 5 
angular difference between the slots in 
the cutter and the grinder, both radially 
and axially, so the blades sit up 5° 
straighter in the cutter. (See Figure 4.) 
This change of position gives the clear- 
ance. University of Michigan tests in- 
dicate 6° to 7° as the best clearance, but 
that was grinding in the old way which 
was a series of reverse curves. Here 
attention should be called to the “land” 
that is left on most cutting tools that 
travel or cut in a circle. This land which 
is really part of the original circular 
grinding, no matter how narrow, still 
prevents the tool from advancing in the 
work. It slides under heavy pressure 
and generates heat where heat can do 
the most damage—at the cutting lip of 
the tool. In milling cutters and similar 
cutters more than 25 percent of the 
detrimental heat and about 25 percent of 
the pressure required to advance the tool 
into the work are caused by this circular 
land. In common grinding practice it 
is impossible to eliminate this land with- 
out spoiling the contour. Years ago 
lands had to be stoned by hand in order 
to create a little clearance; but the ston- 
ing had to be done by experienced ma- 
chinists, the kind that are scarce today. 

Recently a special router bit was made 
which had to be hand-held and operated. 
A 2 hp, 21,500 rpm motor weighing 
about 5 lb was used. When the bit was 
ground with a land as made by all the 
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router-bit makers, a feed of 20” per min. 
was about maximum for an average 
man. With careful stoning this was 
raised to better than 60” per min. 

Following is a good illustration of the 
importance of the relief angle up to and 
meeting the cutting edge. 

This system of grinding with the blade 
at an increased (if positive) or decreased 
(if negative) axial and radial angle au- 
tomatically produced the ideal edge 


Fig. 3. Contour Grinding Controls. 
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Fig. 4. How Clearance Angles are Obtained. 
(A slab and slide mill combined is shown 
from which it can be seen that either type of 
cutter can readily be made by this pore 











clearance—actual relief with the maxi- 
mum lip strength. 

The milling research conducted recent- 
ly in Michigan and California has time 
and again mentioned cutting-edge chip- 
ping and grinding cracks in or near the 
cutting edge. With present methods of 
grinding these are difficult to avoid, and 
when they appear they generally render 
the cutter inoperative in a short time. 

Using this new system of grinding, 


OTERCEAMURAMS BADE LIM CUTTER 





GRINDING BODY 


Fig. 5. Interchangeable Blade Milling Cutter 
and Grinding Body. 


cracks are easily avoided. Even ex- 
tremely hard and brittle carbide can now 
be ground with due care as to feeds and 
sparking out; and the relief not only 
meets the cutting edge without chipping 
or cracking, but a smooth shiny surface 
that extends the tool life is obtained. 

If there were no other reason for the 
adoption of this system, this fine cutting 
edge alone would make it profitable. 

It may be said that it takes two sur- 
faces to make an edge and that is true. 
With the present system of grinding, 
each blade face must be ground individ- 
ually when it is in an almost inaccessible 
place. 

This face of the blades should be 
ground and polished before the blades 


86 


are cut from the bars in which they 
come. This grinding is done in multiples 
by means of the magnetic-chuck surface 
grinder, an almost ideal operation. 

In order for these blades to operate at 
a high efficiency it was necessary to hold 
them solidly in the cutter body, to back 
them up against breakage, and to ar- 
range it so that they could be quickly 
and easily extracted and inserted. 

Figure 5 shows how this problem was 
solved. The blade is of very simple con- 
struction—a wedge-shaped piece of met- 
al held in a plain slot by an opposing 
wedge. All cutting forces act against 
two smooth planes at right angles to 
each other, and it is not necessary to re- 
move the wedge block as the blade will 
slide out freely and the new one take 
its place. This sliding motion helps to 
prevent misalignment caused by chips. 
Free egress is left for chips and either 
a little air or coolant will clean out the 
slot to assure proper alignment of the 
sharp blade in “identical” position with 
the dull one. The word “identical” is 
emphasized as much as possible in that 
the size of the blade need not be known 
since that is taken care of by the first 
setup of the mill. All that need be 
known is that the new blade have the 
identical measurements of the dull blade. 

To make things identical with this 
system it is required to cut only the slots 
in cutter and grinding body each at one 
setting of the milling machine, and to 
grind all the blades either to template, 
or comparator, or both. 
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The Broaching 
of 


Brasses and Bronzes 


Part I 


The increasing use of broaching as a 
method of metal removal in a_ wide 
variety of industries is due chiefly to the 
fact that in most cases, broaches can do 
the job faster and at less cost than any 
other tool. This has proved to be as true 
in the machining of copper, brasses, and 
bronzes as in the machining of cast irons 
and steels. 

The reason that a broach can remove 
metal so fast and so accurately is that 
the tool is composed of a large number 
of individual cutting teeth each of which 
does its specific share of the work, no 
more, no less. This is accomplished be- 
cause each successive tooth on a broach 
cuts just a little deeper than the one 
immediately ahead of it, as shown in 
Figure 1. In other words, the correct 
cutting feed is actually designed into 
the tool, and is a function of the tool 
rather than of the machine. 

Thus in one pass, broaches are able 
to rough, semi-finish, and finish holes 
or surfaces of regular or irregular shape. 
The first group of teeth, Figure 1, does 


the roughing. The middle group does 
the semi-finishing, and the last teeth 
finish the work. The step per tooth 


(feed) is generally greater in the rough- 
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by Harry H. Gotberg 


Chief Engineer 


Colonial Broach Company 


Detroit, Mich. 


ing section than in the finishing section. 
In addition, the roughing teeth do not 
necessarily have the same general form 
as the finishing teeth. 


The finishing teeth of a broach, of 
course, must be exact replicas (as to 


cutting profile and dimensions) of the 
blue-print specifications which the tool 
is to produce. They “generate” the 
final form. Roughing teeth, on the other 
hand, may be designed so as to distribute 
most economically and effectively the job 
of removing surplus metal prior to finish 
broaching. Hence, the shape of the 
roughing teeth may represent more 
nearly the initial contour of the casting 
or forging being broached than the 
finished work profile. 

Broaching possesses certain other in- 
herent advantages besides that of speed. 
Tolerances measured in tenths of a thou- 
sandth are not unusual on some produc- 
tion runs. Again, broaching often elimi- 
nates other methods of machining. Many 
operations are currently being performed 
with a single pass of a broach that would 
require several operations by other ma- 
chining methods. In addition, average 
tool life and life per grind of a broach 
is comparatively long, due to the large 
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number of cutting teeth in each broach 
and the small amount of work each tooth 
performs in a single pass. 

As for the broaching of copper, 
brasses, and bronzes, all commercial 
types of these metals can be broached on 
standard broaching equipment with little 
or no trouble provided that ordinary 
precautions are exercised throughout. 
The same types of machines used for 
broaching steels and cast irons are used 
for working the copper base alloys; the 
broaches themselves require only minor 
modifications dictated by the character- 
istics of the brass or bronze being 
broached. Broaching speeds tend to be 
in the upper range of machine capacity; 
cut per tooth is usually somewhat 
greater than on steel; and even longer 
tool life is obtained when broaching brass 
than when working steel or cast iron. 


Machinability of Copper, Brass, 
and Bronze 


Just as no one brass or bronze can 
meet all requirements, so no general 
laws as to machinability of these ma- 
terials can be set up. The addition of 
one or more closely controlled alloying 
elements to give brasses and bronzes 
increased strength and wear resistance; 
and of other elements to produce readier 
weldability, etc., has brought about an 
equally diversified range of machinabil- 
ity extending from free-cutting yellow 
brass all the way to pure copper and 
extremely tough bronzes. 

In general, the machinability of both 
copper and the copper base alloys in- 
creases noticeably with the addition of 
small percentages of lead (usually from 
1% to 4%). Thus, pure copper (one of 
the most difficult metals to machine due 
to its softness and extreme tenacity) can 
be cut two or three times as fast when 
but 1% lead is added, thus putting it 
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TEETH TEETH 


LENGTH 


Fig. 1. Broach nomenclature. 


almost on a par with free-cutting leaded 
brass. A few of the wrought bronzes 
are nearly as easy to machine as free- 
cutting brass. On the other hand, a 
number of bronzes resemble mild steel 
in their cutting characteristics. 

In order to classify roughly the rela- 
tive machinability of copper, brasses, 
and bronzes, these metals may be placed 
in three general groups. Naturally, any 
line of demarcation between groupings 
cannot be clear-cut, but the following 
groupings are, however, a reasonable 
guide to machining characteristics: 

Group 1: Free-Cutting Alloys. Usu- 
ally brasses with a small percentage of 
lead. Free-Cutting Yellow Brass (62% 
copper; 34%% zinc; 3%% lead) taken 
as base line, or 100. Group includes 
those alloys with ratings between 70 
and 100, such as leaded copper; forg- 
ing brass; leaded naval brass; hardware 
bronze; etc. These alloys produce short, 
brittle chips. 

Group 2: Readily’ Machinable Alloys. 
Have a machinability rating of 30 or 
more, but less than 70. Includes non- 
leaded brasses; Muntz metal; naval 
brass; Tobin bronze; leaded phosphor- 
bronze; leaded silver nickel; etc. These 
metals produce fairly long chips. 


Fig. 2. Tooth spacing, or “pitch” has an 
important bearing on length Py cut and chip 
thickness which the broach will handle. It 
also determines number of teeth in contact 
with the work at one time. 


TOOTH THICKNESS 
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Group 3: Alloys More Difficult to Ma- 
chine. Alloys with a machinability rat- 
ing of less than 30. Includes _ non- 
leaded coppers; nickel-silvers; phosphor- 
bronzes; beryllium copper; chromium 
copper; etc. These alloys usually pro- 
duce long, tough, stringy turnings. 


Broach Design 


A broach is one of the most carefully 
and precisely engineered of all cutting 
tools used in modern production. The 
dimensions, shape, spacing, and other 
elements involved must be exactly right 
for every tooth of the unit. The in- 
crease in diameter or contour of each 
successive tooth must be such that each 
does its proper share of work on the 
part for which it is to be used. Hence 
the length of cut, the material, the pro- 
file of the hole or the surface area must 
be known before either length of broach 
or capacity of broaching machine can 
be specified. 

Conversely, if a broach is to be used 
in a machine which is already in serv- 
ice, necessary calculations must be made 
to determine whether all of the metal 
involved can be removed in one pass or 
if several passes will be needed; and 
also whether the machine capacity is 
sufficient, and if the proper finish can 
be obtained, etc. Unless these factors 
are known and considered, the quality 
and accuracy of the results may be less 
satisfactory than when every element of 
the operation is thoroughly understood. 

Broach Strength. Assurance of 
adequate strength is a most important 
consideration in broach design. The 
strength of pull-broaches is determined 
by the area of smallest cross-section. 
This is usually at the root of the first 
roughing tooth, or at the pull end. In 
push-broaches, the weakest section is 
usually in the middle of the broach, 
since in this case the tendency would be 
for the broach to buckle. 

Thus, broach strength should be 
taken into consideration when applying 
broaches to specific machine types and 
sizes. In general, allowable machine 
pull in psi for HSS pull-broaches can 
be quickly calculated as follows: 

Allowable Pull = A x K 
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Fig. 2-A. Correct and incorrect chip formation. 





INCORRECT CHIP FORMATION 





CORRECT CHIP FORMATION 


Fig. 3. To break up 
wide chips, broach 
teeth should be 
“nicked” as shown 
here. These “chip 
breakers”’ are cir- 
cumferentially stag- 
gered on successive 
teeth. 





where A is the area of smallest diam- 
eter of broach (usually root diameter 
at the first tooth) and K is a selected 
value below the tensile strength of the 
broach material, the actual value. of K 
depending on the particular safety fac- 
tor desired. Thus, if tensile strength 
is 120,000 psi and a safety factor of 


Fig. 4. Double flats are broached on both ends 
of these bronze studs, six pieces at a time, on 
a Colonial Universal Horizontal Machine. 
Using a trunnion fixture, the work is loaded and 
unloaded during the return stroke of the broach. 








































Fig. 5 and 5-A. Copper circuit breaker arms 
of complicated contour are broached from rec- 
tangular blanks on Colonial Utility Press. 
Each of the two work stations of the air-operated 
trunnion fixture takes 8 pieces for broaching 
at one time. Work is supported on a soft plate 
also broached to finished contour. Machine is 
shown in loading position. Production with 
this setup is 800 to 1000 finished breaker 
arms per hour, 
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100% is desired, K will be 60,000. In 
this regard, it might be well to state 
that the use of a generous safety fac- 
tor is always desirable in order to pre- 
vent broach damage in case of sudden 
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overloads due to the teeth encounter- 
ing hard spots, etc. 

Pitch. Tooth spacing, or “pitch”, 
Figure 2, has an important bearing on 
length of cut and on chip thickness 
which the broach will handle. It also 
determines, of course, the number of 
teeth in contact with the work at one 
time. A formula frequently used to de- 
termine desirable pitch is: 

Pitch = .35 V Length of cut 

In any event, care should be taken to 
see that at least two teeth, and prefer- 
ably three or more, are in contact with 
the work during the cut. If machine 
capacity is inadequate to handle this 
combination of length of cut and pitch, 
the best method of lessening the pull on 
the broach is to reduce the step per tooth 
rather than to reduce the number of 
teeth in contact with the work (by in- 
creasing the pitch). 

Sometimes vibration during broaching, 
or the production of annular marks in 
hole broaching, are traceable to a vary- 
ing number of teeth in contact with the 
work during one pass. This effect is 
due to the changing resistance as one 
tooth leaves the work before or after 
another tooth has entered. Spacing 
teeth differently, as in groups of two or 
three, greatly reduces this type of vibra- 
tion. Difficulties from this source are 
less frequently encountered in surface 
broaching, except when the broach is 
cutting more than one surface on a part, 
or cutting several parts at one time. 

When surface-broaching several brass 
or bronze parts at one time, it is usually 
desirable to avoid having teeth for dif- 
ferent surfaces engage the work simul- 
taneously. Broach inserts should be so 
mounted as to stagger the engagement. 

Face Angles. The face angle, or 
“hook”, of broaches, Figure 2, for cut- 
ting the general run of brasses and 
bronzes, ordinarily ranges from 0° to 
10° or even more, increasing with the 
ductility of the particular alloy being 
machined. Brittle materials call for 
small angles. Brittle brasses, for in- 
stance, require a hook of from —5° to 
+5°. Therefore, frequently it is possi- 
ble to use broaches without any hook on 
such short chip brasses and bronzes. 
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Shear Cutting. In “shear cut- 
ting’, the teeth of the broach are at an 
angle (usually 5° to 20° from the nor- 
mal 90°) to its direction of travel. This 
eases each tooth into the cut and pro- 
vides smoother cutting action, thus elim- 
inating vibration and improving surface 
finish. Shear cutting is frequently used 
for the surface broaching of brasses and 
bronzes. It should not be used for 
broaching deep slots since the chips will 
be forced against the side of the slot, 
tending to roughen the surface. 

Tooth Thickness. This dimen- 
sion is, to a considerable extent, a func- 
tion of broach life since it determines 
the number of times a broach can be 
reground before reducing the thickness 
of the tooth at the cutting edge too much 
to properly withstand cutting stresses. 
Optimum tooth thicknesses to give best 
tool life have now been fairly well stand- 
ardized in relation to the pitch of the 
broach. Tooth thickness should not be 
greater than what will allow for proper 
chip space for the pitch established for 
the particular length of cut. Inadequate 
chip space will result in incorrect chip 
formation, Figure 2-A. 

Chips and Chip Breakers. The bronze 
chips produced by the teeth of a broach 
are not unlike those produced by single 
point cutting tools. In this connection, 
it is important to remember that a 
broach must, by its very nature, usually 
carry its chips with it until it comes 
out of the cut. This means that enough 
space has to be provided between the 
individual teeth to carry each tooth’s chip 
load without crowding. Unless this is 
done, there is a chance of dulling or even 
breaking the tool, and roughing or tear- 
ing the work surface, etc. 

In general, when broaching those 
brasses or bronzes that give a long or 
a continuous chip, the need for some 
form of chip breaker is indicated. Long 
or continuous chips are hard to control, 
particularly in round hole’ broaching 
where a continuous and growing ring 
would form if the chips were not broken. 
This is usually taken care of by having 
the teeth “nicked”, as shown in Figure 
3. Such chip breakers are staggered on 
successive teeth. 
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Fig. 6 and 6-A.  Broaching Navy bronze. 
Where production is relatively light or work- 
piece unusually large, multipie, straight splines 
can be produced by indexing the work and 
cutting one spline at a time with a keyway type 
broach, as on this Colonial Horizontal. The 
broach is shimmed between cuts, the total stock 
removal being too great for one pass. 





Normally, the entire 
tooth of a broach is 
backed off at a slight clearance angle, 


Clearances. 
thickness of each 
Figure 2. It is desirable to hold clear- 
angles to a minimum consistent 
with the job, in order to minimize loss 
of size when the broach is sharpened. 
For brasses and bronzes, the roughing 
teeth on the broach usually have a 
clearance of 2°, with 1° on semi-finish- 
ing teeth, and %° for the finishing 
teeth. 
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Cut per Tooth. Too heavy a 
step or feed will tend to overload the 
broach tooth, no matter what metal is 
being broached. Too light a cut inter- 
feres with the free-cutting action, in- 
creasing the tendency toward glazing, 
galling and tearing of the broached sur- 
faces. Smaller steps can be used for the 
finishing teeth than for the roughing 
teeth. It is usually practical to employ 
a heavier step when broaching brasses 
and bronzes than when cutting steel. 
Pilots. In internal broaching, front 
broach pilots or guides should extend 
completely through the work before the 
first tooth enters. The guide thus also 
serves as a rough check on maximum 
stock which the first tooth will have to 
cut. Rear pilots should be ground with 
the minimum clearance possible in the 
finished hole so as to provide maximum 
Fig. 7 and 7-A. External involute spline teeth support to the finishing teeth. 
as broached on a brass synchronizer part for an Springback. If the material tends 
automotive transmission. The pieces are pushed to spring back during round hole broach- 
through the hollow broaching rings. ing (as brasses and bronzes sometimes 
do), a burnishing tool on the end of the 
broach will sometimes function to “set” 
the metal, thus helping to maintain ac- 
curacy in the finish-machined part. 
Figures 4, 5 and 5-A, 6, 7 and 8 are 
typical examples of the wide variety of 
copper, brass, and bronze parts currently 
being broached. 
(To be continued) 








Fig. 8. The helical splines in these bronze 
sleeves for aircraft starter units were broached 
on a Colonial Horizontal equipped with —_ 
| Ay guide bar and follower. In some cases helical 
j splines in gear blanks, bushings, sleeves, etc., 
ny / a“ have to be held to such extremely close limits as 

can be obtained only by broaching. i 
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One session of the 2nd Quality Control Conference 
and held at the company’s plant in Providence, 








agg by the Federal Products Corporation 
hode Island, September 10-13, 1946. The 


purpose of the Federal conferences has been to tie together the statistical theory and the practical 


application of Quality Control. 


That these “shirt sleeve” sessions of the conferences got down to 


brass tacks in exploring their subject is evidenced by one of the case histories brought up for dis- 
cussion as follows * * * * 


Quality Control 


Of Steering 


This discussion was led by the chief 
inspector of a concern which supplies 
steering gear parts to a nationally known 
manufacturer of auto trucks. The in- 
spector had a particular problem which 
involved a grinding job held to tolerances 
of plus or minus .0005”, not too difficult 
a proposition on the surface. The plant, 
however, had been strike-bound for six 
months. All grinding equipment includ- 
ing the machines was in need of a thor- 
ough overhauling. 

Any outsize, undersized or other de- 
fective pieces were discovered only when 
the steering gear assembly was com- 
pleted in the purchaser’s truck assembly 
plant. This meant expensive jobs of tear- 
ing down and rebuilding. The repercus- 
sions from defective parts reached the 
highest management levels of both the 
truck manufacturer’s plant and the vend- 
or’s shop. 

To meet the difficulty the chief in- 
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Gear Parts 


spector at the vendor’s plant had set up 
a 100% gaging program covering the 
troublesome dimensions of the parts. At 
this point the management at the vend- 
or’s plant ordered a 33% cut of inspec- 
tion expense. 

The specific questions presented to the 


Conference by the vendor’s inspector 
were: 
(A) “Can Quality Control methods pro- 


vide some way by which I can be 
sure that not even one defective 
piece reaches the truck assembly 
line?” 

“Can I secure the above result, and 
eliminate one-third of my inspec- 
tion expense?” 


(B) 


The first step taken to meet the prob- 
lem was to secure samples, at random, 
of about 10% of each day’s work from 
each machine. Where the so-called “dis- 
tribution” of the pieces in the sample 
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Fig. 1. 


When the frequency distribution of 


variations in the work that was sampled from 
one machine resulted in such a curve as this 
in relation to the upper (+) and lower (—) 
tolerance there was no question as to the necessity 
for machine repairs. 


| | 
+4 LOWER (—) So LIMIT OF THE DISTRIBUTION 





ry yoyo 
tittii 


DIAGRAM Al 





Curve A shows work consistently pro- 


Fig. 
dated within the prescribed limit of 0010 but 


greatly exceeding the + .0005" high tolerance. 
Curve B is of a similar sample running to the 
other extreme, i.e., both on the low side and 
exceeding the low tolerance. 


showed curves and a relationship to the 
tolerance as illustrated in Figure 1, that 
particular machine was ordered out of 
commission and overhauled. The little 
“Frequency Distribution” made by the 
chief inspector’s Quality Control engi- 
neer helped to sell production and main- 
tenance supervision on the absolute ne- 
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cessity of machine repairs. 

If the “distribution” from a machine 
showed results as portrayed by diagrams 
A and B, Figure 2, production supervi- 
sion went to work on the operator. In 
this case the operator had a tendency to 
run his work either on the high side or 
on the low side, whereas if he had made 
a greater effort to stay nearer the 

“mean,” 100% of his work would have 
been within specifications. The ideal dis- 
tribution of the variations in the work is 
illustrated in the diagram of Figure 3. 
By “ideal” is meant that a surprising 
number of samples showed closely allied 
results. 

In the way of real assistance to each 
operator, indicating type caliper gages 
were supplied; these were capable of 
showing variations, by indicator as fine 
as .0001”. In addition, each operator was 
allowed time to make up one piece to 
very exact “mean” dimensions. This 
piece he thereafter used for a period as 
a “master” by which to set and check his 
own indicator gage. 

Previously, one extra-sensitive com- 
parator was located at the end of the 
grinding room. This instrument was 
carefully mastered and checked with 


gage blocks by an inspector several 
(CONTINUED ON PAGE 114B) 
Fig. 3. A frequency distribution curve showing 


an ideal distribution of the variations in the 
work, This was attained by furnishing each 
operator with an indicating gage and by a 
deliberate narrowing of manufacturing toler- 


ances. 
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A MACHINE IS 

AS GOOD AS ITS 

CUTTING TOOL... 
e 


Specify 
CONTINENTAL 


The precision cutting tool must be 
even more accurate than the machine, 
the fixture, or the finished part. “‘Con- 
tinental” cutting tools made by 
Ex-Cell-O (they run from a standard 
counterbore to all types of broaches 
and to special carbide-tipped tools of 
intricate design) are acknowledged 
to be among the best obtainable 
in design and manufacture and in 
actual production results. 





















CONTINENTAL TOOL WORKS 


DIVISION OF EX-CELL-O CORPORATION 
DETROIT 6, MICHIGAN 
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FOUR OPERATIONS, AT VARIOUS 
ANGLES, WITH ONE SETUP is the rule, 
not the exception, for a Portage Horizontal 
Boring Mill. 


The exceptional rigidity of the Portage 
maintains ‘‘built-in’’ accuracy regardless of 
whether the spindle is at the top or bottom 
of the column and provides greater flexi- 
bility—greater economy. 

One piece bed, with heavy ribs from floor 
line to top of bed, the Portage provides an 
exceptionally strong 
column. 












The above photographs were taken in the plant of the Adamson 
United 7 








Co. at Akron, Ohio, and illustrate a job requiring 


large, so that the area of its base plus the 
strength of the machine bed will provide 
exceptional rigidity for the spindle. 

Extended saddles, rotary tables and nu- 
merous other standard accessories are avail- 
able for special applications. 

Portage specialists will assist you with 
your boring, milling and drilling problems. 
At no obligation, they will show you how 
you can save setup and production time, 
minimize fixture costs and get essential ac- 





foundation for the curacy plus dependability with a Portage. 
The column, itself, is especially Phone, wire or write today 
* 
COM PLETE S PECIFICATIO NS—and descrip- PRECISION 
tions of the exclusive and unusual features of the 
Portage are contained in this booklet. Write TOOLS AND 
today for your free copy. 
MACHINES 
SINCE 1913 





THE PORTAGE MA 


1021-1035 SWEITZER AVENUE -:-: 





boring, counterboring, facing and drilling at various angles, 
performed with one setup on a Portage Horizontal Mill equipped 
with a Portage 48"' rotary index table. 
Co. reports their Por age operates with a maximum of effi- 
ciency and holds wor toe tremely close tolerances. 


BORING « COUNTERBORING 
FACING AND DRILLING WITH 


one setup on a PORTAGE 


The Adamson United 


|_ 








Blackstone 7191 


CHINE COMPANY 


AKRON 11, OHIO 


















Wearing Gages 


ARE MADE FROM 


GRAPH-MO 
STEEL 

























Few products demand the skill and 
accuracy that is required in the 
manufacture of gages. The steel 
from which they are made must be 
of equally high calibre. 


Recognizing this fact is the reason 
that so many of the best known 
gage manufacturers are making gages 
of Graph-Mo Steel. 


This oil hardening steel is one of the 
five famous Timken Graphitic Steels. 
It offers makers of gages many advan- 
tages because it resists growth, offers 
stubborn resistance to wear, is remark- 
ably free machining and has excep- 
tionally uniform response to heat treat- 
ment, Use these advantages to speed 
production of gages that will have 
long, accurate life. The Steel and Tube 
Division, The Timken Roller Bearing 
Company, Canton 6, Ohio. 













“A request written on your 
firm's letterhead will bring 
a 48 page booklet that tells 
how, when and where to use 
the five famous Timken 
Graphitic Steels. 


TIMKEN 


GRAPHITIC STEELS 
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FOR TURNING CONTOURS AND STEP SHAFTS 


THE NEW EXCLUSIVE 


MONARCH 


“AIR-TRACER” 


FORMERLY KNOWN AS THE BAILEY DUPLICATING ATTACHMENT 


\Stepless increasing contours—machined to corre- 
| spond to the template within a limit of tenths—and 
|with a continuous finish that often eliminates grind- 


= operations! 


| 

| That's the kind of work you can do—and faster—with 
Ja new Monarch “AIR-TRACER” equipped lathe. You'll 
|wet greater precision —greater production—on increasing 
lcontours and on step shaft work, too. (Automatic sizing 
is an important integral feature.) 

The “AITR-TRACER” has a proved production record 
for saving time, money and material on such diversified 
work as mandrels, punches, dies, nozzles, spinning chucks, 

jimpellers, valves, metering pins, molds—and a wide range 
of step shafts. 

If you’re doing these classes of work, you'll want to 
know all about the new Monarch “AIR-TRACER”, 
offered exclusively on new Monarch Turning Machines 
equipped at the factory. You can get complete, detailed 
information in Bulletin 2601. Ask for your copy. 


Sidney, Ohio 


THE MONARCH MACHINE TOOL CO. 


%& Stepless cutting-tool motion —for increasing 
contours and a superior continuous finish. 

¥% Air-gage sensitivity combined with hydraulic 
power's versatility and ease of control—an ex- 
clusive Monarch feature. 

%& Automatic sizing eliminates repetitive setups and 
measurements —for faster production, fewer 
rejects. 

% Continuous feed of slide on increasing diameters 
for more uniformly high finishes. 

% Exact conformance to template contours— 
changes in template shape translated instantly 
into slide movement. 

%& Feed infinitely variable from 0 to 20” per minute 
for maximum machining efficiency on all 
materials and diameters. 
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Tool And Die Manufacturers 


Make Plans For 1947 


The first annual meeting of the mem- 
bers of the Tool and Die Industry under 
the auspices of the National Tool and 


Die Manufacturers Association, held in‘ 


Chicago from October 23 to 26, was a 
very great success. Although organized 
during the latter months of the war this 
organization has numerous notable 
achievements to its credit. That this is 
recognized by its members is proved by 
the fact that they came from all states 
which have affiliated local tool centers. 
The Chicago Tool and Die Institute acted 
as host to the national members and the 
high character of the program events 
was a tribute to the cooperation between 
national and local officers and commit- 
tees. 

Everything about the convention tes- 
tified to profound member interest in its 
activities. President Richard F. Moore’s 
address of welcome recalled that in 
October 1943, three years ago, 83 charter 
members gathered in Chicago for the 
organization meeting. Since then, the 
membership has tripled and quadrupled 
until today it exceeds 400 and is moving 
steadily to this year’s goal of 500. This 
membership growth Dick Moore frankly 
attributed to the untiring efforts of ex- 
ecutive secretary George S. Eaton, who 
successfully enlisted the hearty coopera- 





by George J. Huebner 
Editor-in-Chief 
Huebner Publications 
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RICHARD PF. 


VOORE 

Retiring President, NTDMA 
Recipient of Chicago Tool & Die Institute 
fward of Merit for distinguished service to 
Tool & Die Industry. 
Recipient of honor award from fellow members 
of Connecticut Tool & Die Association. 
President, Moore Special Machine Co., Inc., 
Bridgeport, Connecticut. 


tion of the principal local tooling groups. 

The Association’s sound financial sta- 
tus then came in for special comment 
when Mr. Moore pointed out that a com- 
mittee with Karl Harig as chairman set 
up a budget which provided for the suc- 
cessful development and operation of the 
Association within its income at all 
times. That this was unusually well ac- 
complished became evident with the 
reading of treasurer Herbert F. Jahn’s 
report that a net balance of more than 
$25,000 is on hand. 

During the first years, because of 
travel restrictions, only quarterly direc- 
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PRINCIPLES OF BUSINESS CONDUCT FOR 


CONTRACT TOOL AND DIE MANUFACTURERS 


Upon the Contract Tool and Die Industry rests the responsibility for supplying the 
special tooling which makes mass-production possible. This is a serious responsibility. 
since advances in living standards depend largely upon the use of better tooling 


for greater productivity at lower cost. 
Relations between the manufacturer of 


on the highest plane of business conduct. 


special tooling and his customers should be 
This is especially true in view of the pro- 


fessional character of the services provided by the Tool and Die Manufacturer in help- 
ing the customer develcp the most efficient tools of production. 

Relations between the manufacturer and his competitors should be based on deserved 
mutual confidence and an earnest desire to cooperate in maintaining fair competition 


in the industry. 


Relations between the manufacturer and his employees should be founded on unfail- 
ing fairness, and should reflect a sincere purpose to compensate the employee fully 


for the work performed. 


The following ten fundamental truths will serve as practical guides for the conduct 
of a tool and die business in accordance with high principles: 


I. THE FOUNDATION of business is 
confidence, based on integrity, fair 
dealing, efficient service and mu- 
tual benefit. 

II. THE REWARD of business for goo 

service rendered is a fair profit. 

. EQUITABLE CONSIDERATION and 

treatment are due customers, em- 

ployees, capital, management and 
the public at large. 

IV. KNOWLEDGE, thorough and specif- 
ic, is essential to lasting success and 
efficient service. 


V. CONTRACTS and promises should 


I 


= 


UNFAIR 


be carried out in letter and in spirit. 
VI. GOODS AND SERVICES should be 
as represented. 
VII. WASTE in any form of capital, la 
bor ¢ 1aterials is intolerable. 
VIII. CONTROVERSIES should, where 
be adjusted by voluntary 









OMPETITION embraces all 
erized by unfair practices. 
; OOPERATION among 
in the industry in support of 
these principles of business conduct 
will make them a vital force. 


PRACTICES 


In the practical application of these ten fundamental principles, the following list will 
illustrate the types of unfair practices that should be scrupulously avoided in the day-to- 


day conduct of a tool and die business: 












1. Knewingly making 
tions, or taking advar 
tomer’s lack of information. 

2. Giving quotations or es of 
performance wit} 10wledge 
of costs and all elements affecting 
performance. 

3. Refusing to discuss disputed mat- 


ters in a spirit of friendly adjustment. 
4. Giving money or anything of value 
with intent to bribe. 





5. Failure to make reas 
for design s 
cancellations, or to r 
able charges for such sé 


nable charges 


f 










or contract 





unreason- 
ITvices. 


6. Use of confidential information re- 
garding a competitor’s proposal to 
his disadvantage. 

Accepting without verification re- 
ports that reflect upon the honesty 
f intent or act of a competitor. 

8. Willfuily discrediting the equipment, 
product, meth« 
it standing of a competitor. 

9. Enticing away the employees of 
competitors. 

. In times « 











nanpower scarcity, pay- 






ing and unreasonable 
Ww In other periods, 
not compensating em- 


is, personnel or cred- , 
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tors’ meetings and an annual meeting of 
duly elected delegates were held. The 
loyalty of officers, directors and dele- 
gates was evidenced by almost unfailing 
attendance at their own expense and it 
came in for particular comment and an 
expression of appreciation from Presi- 
dent Moore. He emphasized that this 
interest constitutes unqualified assurance 
of continuing growth of the Association 
and an ever widening sphere of influence 
and service to the Tool and Die Industry. 

Committee reports and panel subjects 
were of unusual interest to members, 
and rightfully so. The former included 
Business Conduct, Einar J. Johnson, 


The second general members’ session 
of the convention was presided over by 
President-elect Willis G. Ehrhardt. There 
was spirited discussion of two vital In- 
dustry subjects: “Developing Specialties 
in Tool and Die Shops” and “Good Serv- 
ice on Special Tooling.” 

Taking part in the first named were 
George M. Jones, J. Kleinoder, Jerome 
H. Stanek and Guy Hubbard. Argument 
brought forth that the design and manu- 
facture of special tooling is of itself such 
a highly developed activity that to do 
it well constitutes a specialty. However, 
it was argued that proprietary items do 
frequently provide activity which fills-in 
operating valleys and it is logical that 
their selection be from a family of re- 
lated items. 

An interesting commentary was made 
by Editor Hubbard (Steel) that the 
prodigal war days being over it is now 
the obligation of tooling manufacturers 
to conserve materials. In the case of 
metal he advised “pushing it around,” 
not chipping it wastefully. 

Two groups, (1) buyers of tooling and 
(2) manufacturers of it, delivered them- 
selves of opinions which developed into 
a lively discussion on what constitutes 
good tooling service. No punches were 
pulled and this reporter feels safe in 
stating that when Editor Burnham Fin- 
ney’s (American Machinist) gavel closed 
the session, Bert Hall, R. W. Updike and 
Robert C. Eisenmann for the customers, 
had given the assembled tooling manu- 
facturers some very pertinent points on 
good service from the users’ angle. No 
less, Frank W. Denning, Joseph N. 
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chairman; Fact-Finding, Willis G. Ehr- 
hardt, chairman; Government Relations, 
W. R. White, Jr., chairman. The first 
named presented a proposed draft of 
the “Principles of Business Conduct for 
Contract Tool and Die Manufacturers”. 
It is reproduced in full elsewhere in this 
report. A panel discussion of the pro- 
posed code had been arranged, with 
Frank G. Wikstrom, Miles Irmis, Einar 
Johnson and this reporter as members. 
However, the code was so well conceived 
and developed that only brief approving 
talks by the panel members were re- 
quired to bring forth a unanimous vote 
of members for its adoption. 


* * 
* * 
* * 
* * 
* * 
* * 
* * 
* * 





WILLIS G. EHRHARDT 


President-elect, NTDMA 


Managing Partner, Ehrhardt Tool & Machine 
Company, St. Louis, Missouri. 


Huser and Richard F. Moore presented, 
for thoughtful consideration of such spe- 
cial tooling buyers, the advantages of 
closer cooperation on designs and speci- 
fications. 

Throughout the committee meetings, 
the panel discussions and the general 
sessions, it was evident that the Contract 
Tool and Die Industry has won its recog- 
nition by work well done. It was em- 
phasized that closer cooperation between 
Contract Tool and Die Shops and pro- 
duction manufacturers requiring such 
tooling will result in better tooling man- 
ufactured at lower cost. When it is 
realized that the true measure of a tool 
or die or gage or fixture or a special 
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machine is not its original dollar cost, 
but rather the service it renders as de- 
nominated by length of life or total num- 
ber of pieces processed or its period of 
sustained accuracy, or all of them, then 
the dollars and cents paid for a tool or 
an entire program will not occupy the 
thought of the buyer and user so fre- 
quently to the exclusion of these other 
important evaluating factors. 

The Contract Tool and Die Industry 
came through the war with a high rec- 
ord of service to the Army and the Navy 
and their contractors whose wheels fre- 
quently would not have turned even 
when they did, if the “impossible” by 
one or more tooling manufacturers had 
not been accomplished. 

Like all industries, these manufactur- 
ers of special tooling will undoubtedly 
have their ups and downs, but the Con- 
tract Tool and Die shop has established 


* * * * * * * * * * 
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W. R. WHITE, JR. 

Vice President-elect, NTDMA 
President, Chicago Tool & Die Institute. 
Member Small Business Advisory Committee, 
U.S. Department of Commerce. 

Vice President, Midwestern Tool Company, 
Chicago, Illinois. 


its worth and from here it looks as 
though a period of sustained prosperity 
for this industry lies ahead. 

Two luncheons and the official dinner 
provided change and relaxation from 
Association business. Thursday noon, 
Dr. Harrison S. Brown, on the staff of 
the University of Chicago and during 
the war an important Physicist with the 
Manhattan Project, spoke on the “Reali- 
ties of Atomic Energy”. George S. 
Eaton, Association secretary acting as 
chairman at this luncheon meeting, in- 
troduced Dr. Brown, whose description 
of atomic energy, what must be done to 
control it and what can result if we don’t, 
made a very graphic impression upon 
his listeners. His forceful comment, that 
we must control the evils of atomic en- 
ergy or we will never realize its good, 
calls for profound consideration. 


The second luncheon had been ar- 
ranged jointly with the Chicago Tool and 
Die Institute under the direction of 
Stuart A. Sinclair, committee chairman. 
W. R. White, Jr., President of the Insti- 
tute, presided and introduced Senator C. 
Wayland Brooks of Illinois, whose topic 
might well have been “To What Extent 
Did Our Participation in the War Ad- 
vance Representative Government—Or 
Did It?” After he had conducted his 
audience through Europe as it exists to- 
day, the conclusion which had to be 
drawn from his address was that even 
with the army and the navy we built, the 
lives we sacrificed and the billions of 
dollars we spent, there is little evidence 
that the cause of representative govern- 
ment has been strengthened in any part 
of the work and here at home it has been 
very considerably weakened. We have 
work to do if we would preserve our 
American tradition and we have no time 
to lose. 


Excerpts from Secretary Eaton’s address and annual report: 


“Certainly we Americans have just 
about everything worthwhile at stake. 
It’s a bit startling to reflect that when 
our forefathers reached this country, 
according to historians, they found this 
great land supporting not more than a 
half million Indians who were scat- 
tered from border to border. And the 
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natives found it a hard life, indeed, to 
rely upon game and their crude agricul- 
ture to feed and clothe them. 

Yet in not more than ten generations 
our people have spread over half a con- 
tinent and have developed a machine 
civilization that supports more than 140 
million people in the greatest luxury, 
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Almost ten years ago these advertisements commending the Designers and Manu- 
facturers of Special Tooling to the Nation’s production industries appeared in the 


TOOL & DIE JOURNAL. 


They mark the beginning of our first efforts to bring recognition to this Industry 
whose members had, and today have in greater measure than ever, the experience, 
skill and facilities which enabled them to design, develop and build the tools of 
mass production. 


Tool & Die Industry achievements in manufacturing war products’ tools and 
precision parts were notably outstanding. Again they are ready to move into the 
vanguard of making tooling for production and inspection according to our new-old 
formulas for Quality Control. 
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GEORGE S. EATON 
Executive Secretary, NTDMA 


when compared with the hardships of 
only 100 years ago. 

Mass production is, of course, the 
secret of this tremendous advance. And 
what made mass production possible? 
Many things, no doubt. But the fact re- 
mains that a modern plant may have the 
finest machinery, ample materials, plenty 
of labor, able management, and all the 
money it needs. Yet it cannot turn a 
wheel until your dies, your molds, your 
special tools get there. Special tooling 
is the keystone of mass production... . 

There has been fine cooperation from 
every corner of the country in making 
the Nation the strong force that it has 
become. Building from 75 members to 
nearly 500 in three short years stands as 
a real achievement. And it is well that 


the NTDMA has become strong. This is 
the day of organization such as our 
country has never known before. Labor 


has grown in power beyond its wisdom. 
Unions listen only to the heavy tread of 
force. The government has tremendous 
armies of employees to check up on what 
you do and what you don’t do. It has 
planning staffs to think up new ways to 
harass you. 

Then the manufacturers who are your 
customers are all thoroughly organized 
in their own trade association. The pur- 
chasing agents are organized in their 
own associations. Even the consumers 
are becoming organized. 

Such minor industries as the bobbin 
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manufacturers, the makers of artificial 
flowers and feathers, the auger bit manu- 
facturers, and the blotting paper manu- 
facturers have had their own trade asso- 
ciations since the middle 30’s. 
Organization in no way means giving 
up your individuality or hampering the 
conduct of your business. But it does 
open possibilities for cooperative activity 
in defense of your*rights and in the ex- 
pansion of your business. It makes it 
possible to learn what is actually going 
on in the industry—to stamp out unfair 
and foolish practices—to avoid labor 
piracy—to get tax relief—to keep wage 
rates at reasonable levels, neither too 
high nor too low—to broaden markets 
for special tooling—to gain recognition 
for the vital role played by the Contract 
Tool and Die Industry in American life. 


What this country must do to continue 
its long rise in the standard of living for 
the common man is to produce more. 
The belief that men can do less work and 
get more pay for doing it, produce less 
and have more, has destroyed nations. 
The plain fact is that if the entire shares 
of the owners and management were 
split up among all workers, each one of 
them would get less than 10% above 
what he now gets. And such starving 
of the owners and management would 
destroy the jobs themselves. 

Fortunately the pay check is not all 
that men work for. There are satisfac- 
tions that come from doing an interest- 
ing job well. And opportunities for gain- 
ing such satisfactions are especially to 
be found in tool and die shop work. “A 
man needs to be needed.” Recognition 
of a man’s desire to do good work and a 
word of praise when he does well often 
work wonders. This is just one of the 
many points that require continual at- 
tention if relations with your employees 
are to be what you want them to be. 
And make sure that there are no unset- 
tled grievances to fester and lead to 
serious trouble. 

It is splendid that so many of you 
found time to attend our first Annual 
Meeting. Next year make it a point to 
bring another shop owner with you. It’s 
hard for a busy man to get away, I 
know. But ants, the busiest of all, still 
are always willing to take the time to 
go to all picnics. We can surely find 
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time for a few meetings. There are still maximum federal payments to veterans; 
going to be a number of matters at the reopening of the opportunity to get 
Washington that will be of direct inter- certificates of necessity or the granting 
est to you. Aside from Selective Serv- of accelerated depreciation; getting tax 
ice, OPA, and CPA priorities, all of relief for small businessmen; establish- 
which are fast diminishing in impor- ment of plans for the financing of small 
tance, there remain apprenticeship train- businesses; and the whole field of labor 
ing and the matter of limitations on the _ relations.” 
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Hydraulic Valves 


And Control Devices 
Part | 


x * *® *® * x x *k* *k * 


Editor’s note: The Cleveland 


* Engineering Society recently * 
held a Machine Design Con- 

* ference on ‘*Hydraulics’’. * 
Through the courtesy and 

os cooperation of the Society, te 
Mr. E. C. Hartly, Chairman, 

ie Machine Design Division, rs 


and the authors of the several 
conference papers, TOOL & 
* ~~ DIE JOURNALis able to pre- = * 


sent the latest trends and 


* applications of hydraulics * 
know-how. In addition to 

oe Mr. Schuette’s paper, other e 
subjects by equally promi- 

« nent authorities include: ie 


** Advantages and Limitations 
of Hydraulic Applications in 


* Machine Design,” **Hydrau- * 
lic Pumps and Power Units,”’ 

* “Trends in Hydraulic Appli- * 
cations in Machine Design,” 

* **Hydraulic Oils,’ **Hydrau- * 
lic Circuits and Calculations”’ 

«x and **Hydraulic Applications ie 


from the User’s Viewpoint.”’ 


* * * w * * * * * * 


The terms “controls” and “valves” are 
oftentimes used synonymously. 

For the sake of this discussion we will 
define a “valve” as a device or means for 
regulating the flow of fluid. Included in 
this category will be all types of pilot 
valves, directional valves, metering 
valves, 4-way valves and devices of a 
similar nature. 

A “control” we will define as a mech- 
anism which exercises direction, guid- 
ance or restraint over the transmission 
of power by a hydraulic mechanism. 
Typical examples are: the shifting 
mechanism on a variable displacement 
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pump or hydraulic motor, and devices 
which may be included in the general 
category of a servo mechanism. 


Most Common Uses 


Valves are most commonly used in 
what we in hydraulics speak of as an 
open circuit system. This is a system 
wherein the prime mover consists of a 
constant displacement hydraulic pump 
driven by an electric motor and a cyl- 
inder or hydraulic motor which is in- 
tended to do the desired work at the 
speed, or in the direction, desired. The 
valves which are, therefore, placed be- 
tween this prime mover or pump and the 
cylinder or motor take on many forms 
that give the desired characteristics. A 
simple typical circuit may consist of a 
constant displacement pump, a relief 
valve, a directional valve, and a cylinder 
or hydraulic motor. When applied to a 
machine this circuit provides for the con- 
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version and direction of the capacity of 
the pump to either linear or rotational 
motion. At the command of the direc- 


TOOL & DIE JOURNAL 








tional valve, the cylinder or hydraulic 
motor moves in either direction at a rate 
determined by the pump capacity. This 
directional valve can take on many 
forms, but for the sake of our discussion 
we will call it a 4-way valve. This valve is 
a very simple device consisting of a cylin- 
drical stem with a number of grooves, 
so located in a housing containing ma- 
chined or cored ports that when moved 
to various indexed positions it directs the 
flow of oil from the pressure source to 
either end of the cylinder and provides 
for the return of the oil from the cylin- 
der to the tank. The stem may be shifted 
by a manual lever, by a solenoid directly 
attached to it, or by pressure supplied to 
either end by a pilot valve. 

The two latter methods provide for 
automatic operation by having’ the 
solenoid or pilot valve actuated by a cam, 
by dogs on the table of the machine, or 
by a series of electric switches intended 
to operate in sequence by timers and 
similar devices. 


Design Variations 


By proper design variations of the 
arrangement of the ports and the num- 
ber of lands on the stem, a large number 
of functional characteristics can be 
obtained. 

With a closed center 4-way valve, we 
‘an obtain the effect of suddenly stop- 
ping the cylinder. With manual control 
or with solenoid control, we can obtain 
the effect of “inching” or “jogging’’. We 
can obtain some control over the rates 
of acceleration and deceleration so that a 
load can be brought up to speed smoothly 
and can be decelerated smoothly. If the 
entire valve is mounted on a moving 
assembly, such as the table of a machine, 
this same valve can give servo control. 
The slightest movement of the control- 
ling lever can be duplicated or amplified 
at the cylinder. 


Operating Requirements 


The important considerations to be 
given these valves when applying them to 
a circuit are (1) the valve must have 
sufficient area of opening to permit the 
flow of oil without an appreciable pres- 
sure drop, (2) it should provide the 
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proper control cycle desired, (3) it 
should, in the case of the manually 
operated valve, be hydraulically balanced 
so that a minimum of effort is required 
for shifting (and in the case of an auto- 
matically actuated valve, be designed so 
that pressure binding of the stem will 
not take place) and (4) the materials 
from which it is to be made should be 
such that long life and reliable opera- 
tion will be assured. 

Because of the rapid rate at which this 
stem can be moved to transfer the 
pressure from one side of the cylinder to 
the other, some caution should be exer- 
cised in the application of pilot or 
solenoid operated 4-way valves. We will 
assume for a moment a heavy table mov- 
ing with a reasonable velocity and at a 
certain point in this movement we will 
actuate a switch which energizes the 
solenoid and immediately pulls the stem 
to the opposite position. This will call 
for immediate reversal. When this trans- 
fer takes place the maximum pressure 
of the system is applied to deceleration 
and acceleration. In certain cases this 
sudden shock is of sufficient magnitude 
to cause damage to the work, the cutters, 
or to the machine itself. 


Control by Metering 


In the case of a solenoid operated 4- 
way valve, its rate of operation is fixed 
by the pull characteristics of the sol- 
enoid. However, in the case of a pilot 
operated valve, a metering orifice can be 
installed in the pressure source for 
actuating the stem, thus giving some 
control over the rate of shifting and, in 
turn, some control over the rate of de- 
celeration and acceleration of the load 
moved by the cylinder. 

For manual valves it is possible to cut 
metering grooves in the lands of the stem 
and thus obtain additional control over 
the rate of reversal. 

For manually operated valves, this 
rate of reversal is, of course, controlled 
by human effort. In the case of solenoid 
valves this rate of reversal can be as 
high as 75 to 150 cycles per minute. 
These characteristics are, of course, a 
natural result of the design of the 
solenoid and are governed entirely by the 
ability of the magnetic field to build up 
and provide the pull characteristics. 
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In the case of pilot operated 4-way 
valves, we are able to get even greater 
rates of reversal. 

When the 4-way valve of our typical 
circuit is shifted and the cylinder begins 
to move, the pressure in the circuit will 
rise to a value necessary to do the work 
intended at the end of the pistion. Since 
the amount of work to be done is 
always taken into consideration when en- 
gineering the application, this pressure 
would be within the rating of the pump 
und the cylinder. Should the piston be 
restricted in its movement, or should the 
cylinder hit at the end of its stroke, the 
pressure would rise to an infinite value 
providing there is no valve in the system 
to limit this maximum pressure. Such a 
valve is commonly called a relief valve. 

For our typical circuit described 
above, a relief valve is only a safety 
measure; however, in other applications 
which will be discussed later, it must not 
only perform the function of a safety 
valve, but it must regulate the pressure 
in the supply system to some reasonably 
accurate pre-set value so that the desired 
characteristics of operation can be ob- 
tained. This valve is, therefore, made 
usually in two basic types: (1) a safety 
relief valve, and (2) a pressure regu- 
lating relief valve. 

The first type consists merely of a 
plunger or a valve stem, a housing with 
a seat for the plunger, and a spring with 
provisions for its adjustment. When 
pressure is applied to the plunger, the 
spring is compressed, opening the valve 
seat and by-passing the oil to the tank. 
When the pressure of the system is con- 
siderably below the setting of the valve, 
sufficient seal is present to prevent leak- 
age. However, if the pressure rises, the 
stem must move against the spring 
towards its by-pass position, thus de- 
creasing the length or effectiveness of 
the seal. As the seal is decreased, con- 
siderable leakage begins to take place and 
this leakage is in reality a loss in power 
available to do the work intended. If the 
pressure is increased further, the valve 
clears its seat, by-passing the excess oil. 

If the valve is required to by-pass the 
total capacity of the pump, as in our 
circuit when the cylinder is “dead ended”, 
the valve must open wider thus com- 
pressing the spring further, permitting 
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an additional increase in pressure. This, 
at times, can be considerably in excess of 
the valve setting. 

While this type of valve has poor 
pressure regulating qualities, it can be 
made relatively inexpensive and_ will 
be satisfactory when used merely as 
a safety means to prevent the pres- 
sure from reaching a value which may 
be injurious to the remainder of the 
mechanism. 


Pressure Regulating Valve 


The second form of this relief valve, 
which we previously referred to as a 
pressure regulating relief valve, is more 
expensive, but the undesirable character- 
istics outlined above are reduced to a 
minimum. It consists of a stem or 
plunger; a housing containing ports, the 
plunger bore, and the valve seat; and a 
pilot or servo valve. This pilot or servo 
valve takes a pressure signal from the 
main pressure source and regulates the 
pressure actuating the opening and clos- 
ing of the valve on its seat within the 
relatively narrow limits which are possi- 
ble to obtain at the pilot or servo valve. 
Even after the pressure setting has 
been reached, further increases in by- 
pass flow, such as when the cylinder is 
“dead ended” does not cause an appre- 
ciable increase in pressure. It is, there- 
fore, the most desirable type of valve to 
use when systems are being designed 
around an intended pressure. 


Combination Valve 


Included in this general category we 
should mention a third type of valve 
mechanism. If the desired movement of 
the piston is fixed by the overall design 
and its operation is reasonably inter- 
mittent, an accumulator-unloader valve 
combination may be used to advantage. 
This permits the use of a much smaller 
pump which supplies oil to an accumu- 
lator. When the accumulator is filled to 
the desired pressure, it operates a valve 
which dumps the pump capacity to the 
tank at very low pressure, thus decreas- 
ing to a minimum the power input. 
When the cylinder is operated by a 4- 
way valve, the work is performed with 
oil supplied from the accumulator. When 
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the pressure in the accumulator drops, it 
reverses the action of the unloader valve, 
permitting the accumulator to again be 
filled by the pump. 

While this combination is a _ relief 
valve, it is usually desirable to provide 
a secondary safety type relief as first 
described. 

As previously stated, this system 
should only be used where definitely con- 
trolled movements are prescribed by the 
design of the machine. If large capacities 
are necessary, then, of course, the size 
of the accumulator will be entirely out 
of proportion to the size of the remainder 
of the equipment making up the system. 


Metering Valve 


In all of the above cases we have as- 
sumed that the cylinder would move at 
a rate determined by the capacity of the 
pump, but often it is desirable to have 
some control over this rate independent 
of the capacity of the pump. To permit 
this, it is necessary to install a metering 
valve to regulate the flow of oil to the 
cylinder. The metering valve is essen- 
tially a manually adjustable orifice in 
combination with a- pressure reducing 
valve for regulating the pressure across 
this orifice. The pressure reducing valve 
is internally connected to the pressure 
supply and to the meter supply port. 


Temperature Control 


When using this means for obtaining 
a variable rate of movement on the 
operating cylinder, a pump having a 
capacity sufficient to deliver the maxi- 
mum amount of oil must be selected. At 
all rates of cylinder movement below 
that obtained from this maximum, the 
excess oil must be by-passed over a re- 
lief valve. This means excessive power 
input for the amount of work being done. 
When the valve is used, care must be 
exercised to control the system tempera- 
ture since the amount of oil permitted 
through the metering orifice is dependent 
both on pressure and viscosity of the oil. 
A change in temperature will cause a 
change in the amount of oil. Some at- 
tempts have been made at compensating 
for temperature, but these have been 
only reasonably successful. The difficulty 
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is that the temperature compensation 
must match the viscosity index of the 
oil. If the oil supply is changed and a 
slightly different viscosity index results, 
then, of course, the compensating means 
will over—or under—compensate, which- 
ever the case may be. 





Multi-cylinder Circuits 


In many cases, it is desirable to oper- 
ate more than one cylinder from a com- 
mon source of supply. For this type of a 
circuit we will again use the constant 
displacement pump and a pressure regu- 
lating type of relief valve. To this source 
of pressure we will connect a number of 
cylinders and interposed between them 
will be 4-way valves. By controlling the 
4-way valves, either remotely or manu- 
ally, the cylinders will operate in se- 
quence, as dictated by, for example, the 
setting of dogs on the table of the milling 
machine. 

When applying this circuit it should 
be remembered that each cylinder will 
operate at a rate determined by the 
maximum capacity of the pump unless 
devices, such as a metering valve or a 
restricting orifice, are installed in the 
line to give some control over the opera- 
ting rate of the cylinder. This has some 
importance, particularly when a number 
of cylinders of different sizes, to do defi- 
nite amounts of work, are to be operated 
from one common source of supply. In a 
case where a number of cylinders are to 
be operated in a definite sequence, it is 
possible to use a hydraulic valve, com- 
monly known as a sequence valve. The 
sequence valve can be either a pilot 
operated pressure relief valve, previously 
described, or it can be a valve arranged 
so that when one cylinder reaches its 
desired position and “dead ends”, the 
pressure in the circuit will rise and this 
valve will transfer the flow of oil to a 
second or third or fourth cylinder. Some 
caution should be used in the application 
of this type of valve since it is extreme- 
ly sensitive to the differential pressure 
required by each cylinder of the over- 
all system. 


Filter Requirements 


When applying all these valves indi- 
vidually, we naturally recommend that 
(CONTINUED ON PAGE 158) 
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Inventory Procedures 





For Tool Steel 


The sole similarity between regular 
bar stock and a bar of tool steel is no- 
menclature, i.e., both are bars. Other- 
wise they bear the same relationship as 
a watchcase does to a suitcase. It would 
be highly illogical to use the same in- 
ventory method for the two “cases” sim- 
ply because they have similar designa- 
tions. It is just as illogical to use iden- 
tical inventory methods for bar stock 
and tool steel. Yet, in many plants in- 
ventory crews proceed blithely from car- 
bon steel, to alloy steel, to tool steel us- 
ing precisely the same inventory meth- 
ods for all three. 

The absurdity of this situation is es- 
pecially apparent when consideration is 
given to the unique features of tool steel. 
Aside from the fact that it is used for 
different purposes, tool steel is much 
more expensive than regular bar stock. 
A discrepancy of several hundred pounds 
in an inventory for low-carbon steel 
means but a few dollars; whereas the 
same discrepancy for tool steel repre- 
sents several hundred dollars. 

Inventory of tool steel requires spe- 
cial knowledge and background that or- 
dinary inventory personnel do not pos- 
sess. Only a trained and experienced 
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person can know the complexities of tool 
steel; he alone is qualified to differenti- 
ate among different types, grades, and 
brands. 

Demand for tool steel is far in excess 
of supply and sources of supply are 





Fig. 2. Rack storage of bars in Betz-Pierce 


warehouse. Accurate inventorying plus good 
housekeeping facilitate handling of tool steel 
stocks. Photo courtesy Republic Steel Cor- 
poration, 


often distant; consequently ordering pe- 
riods are longer. This means that pur- 
chase requisitions and orders to vendors 
must be placed far in advance of plant 
requirements so that sufficient time will 
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Fig. 3. Stock 18 feet in length is awkward 
and heavy to handle. At the Warner Gear 
Division plant of the Borg-Warner Corpora- 
tion, one of their eleven Towmotors takes over 
and effects economies of time and effort during 
large-scale inventory operations. Photo courtesy 
The Towmotor Corporation. , 


be allowed for delivery. This is pos- 
sible only if tool steel records are ex- 


tremely accurate. Records can be ac- 


curate only when they are based on cor- 
rect inventory figures. An error on rec- 
ords for regular bar stock can be covered 
up by using alternate types of bar stock 


or by using over-size bars. A 1%” 
diameter bar of C 1020 can be turned 


down to 14%,” diameter when the latter 
size is unavailable. The prohibitive cost 
of waste metal would preclude this pro- 
cedure in the case of tool steel. 

The need for accurate records, the 
need for trained personnel, the need for 
extremely accurate and precise inven- 
tory figures, all indicate the need of spe- 
cial techniques in tool steel inventories. 


Inventory Personnel 


Knowledge of tool steel is the first 
prerequisite for supervisory inventory 
personnel, but this requirement should 
not be extended to materials handlers. 
A man can do an excellent job of pulling 
a bar from the rack, placing it on the 
scale and then replacing the bar, all 
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An inventory sheet designed for tool steel. 
both color and stamp marks appearing on bars are recorded on the sheet. 
bility of including weight of tare, three columns are used for posting weight of stock. 
column, gross weight, is posted directly from the scale reading. 

















To insure correct identity of inventoried bars, 
To eliminate the possi- 
The first 


The second column, tare weight, 


is the weight of the cradle or frame placed on the side for holding the bars. The net weight in the 


third column is obtained by subtracting weight of tare from gross. 
handlers and checkers are posted in the tenth and eleventh columns. 
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without knowing the first thing about 
tool steel. He needs nothing more than 
a strong back and the specialized knowl- 
edge of how to handle bars of steel. 
Therefore, the inventory personnel 
should be divided into two distinct cate- 
gories: (1) supervisors who know tool 
steels, and (2) laborers trained not in 
tool steel but in materials handling. 

Accuracy is synonymous with system 
and system means procedure. All inven- 
tory phases should be formalized and or- 
ganized into a printed procedure form so 
that each participant will understand his 
precise duties and each action during the 
inventory will fit in with the general, 
predetermined scheme of things. The 
need for procedure is present during all 
inventories; however, the need is more 
acute during the tool steel inventory be- 
cause the stakes are higher. 

Briefly stated, the printed inventory 
procedure form should embody the fol- 
lowing factors: 

(1) Authority and responsibility 
should be indicated on an organization or 
flow chart. Such a chart will do much 
to eliminate overlapping of authority 
and will serve to unify the entire inven- 
tory effort. 

(2) Precise inventory methods should 
be employed. The usual methods for 
inventorying bars are: (a) measuring, 
(b) estimating, and (c) weighing. Since 
the weighed inventory has the advantage 
of being extremely accurate, it should 
be used for tool steels. However, there 
are many pitfalls to be encountered in 
this type of inventory. They can be over- 
come only if correct procedures are 
adapted which will anticipate and cor- 
rect the inherent shortcomings of the 
weighed inventory. Such procedures 
should embody the following factors: 

(a) To insure that every bar is identi- 
fied correctly, a thorough check should 
be made of color on ends of bars; stamp 
marks along length of bars; and of all 
other identifying labels, tags, or marks. 
This should be done for every bar that 
is inventoried so that if the inventory 
sheet lists 150 pounds of 14” diameter 
Stentor, it will be known that every 
pound is actually the type indicated. 

(b) The next factor to be considered is 
size. If the 150 pounds of 14” diameter 
Stentor are actually made up of 100 
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pounds of 14” and 50 pounds of 1%”, 
little has been gained by insuring cor- 
rect identity of the material. To guar- 
antee that the right size is being inven- 
toried, every bar that is weighed should 
be checked for size. The most accurate 
means of checking size is to measure the 
first bar of a lot with a micrometer. A 
caliper is then set on this measured bar 
and all other bars in the lot checked 
with the caliper. This is an accurate 
and quick method of insuring correct 
size. It is always wrong to assume that 
every bar in a lot of steel is the same 
size; each individual bar should be cali- 
pered. The size of the bars should be 
double-checked on the scale. 

(c) The scale itself is often a source 
of error in the weighed inventory. It 
goes without saying that the scale should 
be oiled, repaired, and checked for ac- 
curacy prior to the inventory. In addi- 
tion the scale should be checked fre- 
quently during the inventory. A heavy 
load or a bad jolt will often result in a 
wrong reading. Every hour or after 
every heavy load, all weights should be 
removed from the scale and the scale 
checked at zero reading. If necessary, 
the scale should be adjusted on the spot 
by some qualified person. Transcription 
of weights from scale to inventory sheets 
is often done incorrectly. Such errors 
can be eliminated if each scale reading 
is double-checked. 

(3) The paper work is equally as im- 
portant as the procedures to be followed 
in weighing tool steel. The printed in- 
ventory procedure should include each 
item of paper work used during the in- 
ventory together with a detailed presen- 
tation of exact methods to be followed in 
posting the paper work. One of the 
most important of all inventory forms is 
the sheet used in transcribing inventory 
figures. Extreme care should be used in 
the design and posting of this particular 
form. See Figure 1. 

An important problem during the in- 
ventory and at all other times is the 
question of what can be done with short 
ends of bars. If they are discarded, a 
good deal of material is lost. On the 
other hand, if they are saved, the tool 
steel storeroom gets cluttered up with 
these bits and short lengths. They are 
often overlooked during the inventory 
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and not included on card balances; if 
they are used after the inventory, the 
weight represented by these pieces will 
be deducted from stock balances thereby 
distorting the record. Supposing that 
great pains are taken to inventory this 
material and results are still not good. 
That such would be the case can be seen 
from the following example: all 1” di- 
ameter Rex A.A.A. is inventoried and 
the inventory figure is 200 pounds. Of 
this total weight, 50 pounds are made 
up of short ends. If the 200 pounds are 
posted on the stock card for this mate- 
rial, those who requisition from the card 
will assume that the 200 pounds repre- 
sents usable stock and this would be a 
false assumption because the short ends 
could not be used for most jobs. 

The most satisfactory solution for this 
problem is to remove all short pieces 
from the regular rack and to deduct 
their weight from the different card 
balances. This does not mean that these 
pieces should be discarded, because in 
many instances they can be utilized in 
the fabrication of small parts. Instead, 
the short ends are placed in a special 
rack and considered as scrap material 
to be used without paper work. Remov- 
ing these pieces from the racks is a sim- 
ple task, whereas removing them from 
the records is a little more difficult. Or- 
dinarily the pieces would have to be seg- 
regated by size and type and their 
weight deducted from each stock ecard. 
However, this same job can be done dur- 
ing the inventory without any trouble 
at all. 

Before the inventory is taken, all short 
ends are collected and set aside. They 
are not inventoried and the loss on stock 
records represented by these pieces is 
considered as an inventory loss. Thus, 
the problem can be solved without paper 
work or red tape. 

After the inventory is taken, the ac- 
cumulation of short ends in the regular 
rack and on records can-be eliminated by 
charging the weight of short pieces to 
jobs that cause them. Thus, if a job 
requires 10’ 0” from a 10’ 6” bar, the 
total weight of the bar is charged to the 
job and the unused portion is placed in 
the special rack. When the short piece 
is used, its weight is not deducted from 
the card balances. 
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In addition to instituting a program 
for charging off short ends of tool steel 
bars, the inventory should also serve 
several other functions. Inventory pe- 
riod is an excellent time to institute new 
systems and to improve the appearance 
and condition of the tool steel store- 
room. This is possible because, during 
inventory, bars are taken from the rack 
and moved about. This handling process 
can be used in bringing about the fol- 
lowing improvements in tool steel con- 
trol: 

1. Ends of bars should be painted 
with identifying colors. Both ends of 
the bar should be identified in this man- 
ner. 

2. Bars that are not stamped proper- 
ly should be stamped. 

8. Stock should be arranged accord- 
ing to size and type. For example, if 
1” diameter Stentor was kept in three 
different sections of the rack, it should 
be consolidated into one rack when it is 
taken off the scale. 

4, If new racks are to be used or 
stock is to be shifted, the best time to 
do so is during inventory when materials 
are being moved in and out of racks. 

5. All improvements and modifica- 
tions in storeroom procedures and tech- 
niques which entail material movement 
should be made part of the inventory 
material movement program. 


* 


EDITOR’S BLUEPRINT 
FOR DECEMBER 


Press Tool Applications of Casting Resins 
— the increasing use of synthetic cast- 
ing resins for stretch press and hydro- 
press dies and for drill jigs, assembly 
jigs and holding fixtures. 


TOOLING EXPEDIENTS: 
A Simple Punch and Die Made from Hex. 
Socket Wrench and Screw 
Indicator Button Setup for Milling-Fixture 
Alignment 


CONTINUING FEATURES: 
A Tooling Program for Forged Globe Valves 
The Broaching of Brasses and Bronzes 
Hydraulic Valves and Control Devices 














One Machine Mills 


Die-Sinks and Profiles 


The latest addition to the Cincinnati 
Hydro-Tel line, the 16” Vertical, is ex- 
tremely versatile as a general purpose 
milling machine. The type of construction 
and hydraulic actuation of all movements 
of this machine, built by The Cincinnati 
Milling Machine Co., make it an unusu- 
ally flexible unit for many potential uses. 
As a consequence, it is built in three 
distinct styles: a General Purpose Mill- 
ing Machine, a Die-Sinking Machine with 
Automatic Depth Control, and an Auto- 
matic 360° Profiling Machine. All styles 
of the machine are equipped to exclude 
chips and dirt from the table and cross- 
slide bearings, and to simplify the ac- 
curate leveling of the machine. 

The General Purpose Machine is the 
basic machine, provided with hand and 
power feeds to the table and cross-slide; 
hand feed only to the vertical spindle 
sarrier. It is excellent for hand controlled 
die-sinking and general purpose opera- 
tions. Effortless operation; smooth, cush- 
ioned cutting action; and instant selec- 
tion of the exact feed rate desired, are 
provided. Wide spaced bearing ways 


for all sliding units provide additional 





rigidity for accurate, vibration-free per- 
formance and heavy cutting capacity. 
Positioning of the slides to definite loca- 
tions is extremely accurate. Large parts 
may be conveniently loaded by swiveling 
the adjustable brackets below table level. 
The Turret Stop and Dual Indicator 
attachment greatly speeds the production 
of parts involving accurate cuts at differ- 
ing depths. Used in conjunction with the 
power vertical feed, it serves the dual 
purpose of automatically disengaging the 
power vertical feed at any preselected 
depth, and providing a visible indication 
of accurate vertical hand adjustment. 
The Vertical Power Feed attachment 
supplies feed rates ideally suited to bor- 
ing operations; and infinitely variable 
over their complete range, allowing 
operator to set exact feed rate desired. 
An alternate speed range, available from 
the spindle drive motor, is excellent for 
milling aluminum and other soft mate- 
rials. The built-in quick change spindle 
nose permits changing of cutters, and the 
use of standard cutters, or quick change 
arbors and adaptors with minimum 
amount of change-over time. A pressure 
switch assures positive action of the 
pressure lubricating system, if the lubri- 
cating pressure should fail for any 
reason; thus protecting the ways against 
accidental scoring. The switch stops 
all motors. 

Addition of the Automatic Depth Con- 
trol mechanism transforms the machine 
into an unusually efficient and accurate 
die-sinker, as illustrated at the left. It is 
capable of automatic, accurate duplica- 
tion of profile templates, master shapes 
or existing dies. This mechanism con- 
sists of a completely automatic hydraulic 
tracer for synchronizing the vertical 
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movements of the spindle carrier with 
table and cross-slide movements to sim- 
plify the production of dies or other 
intricate shapes. Master shapes may be 
accurately duplicated, or, if form re- 
mains constant, along one axis, templates 
may be used. Template support brackets 
supplied for table and cross-slide move- 
ments greatly simplify setups where 
templates are used to obtain the de- 
sired shapes. Master shapes of wood, 
plaster of paris, or any of the various 
pattern compounds may be used to good 
effect since the tracer finger contact 
pressure is very light. The tracer mech- 
anism, carried on three sliding members, 
provides longitudinal, transverse, and 
vertical adjustment of the tracer finger 
relative to the cutter spindle. Each ad- 
justment is provided with a micrometer 
dial to simplify accurate positioning 
when setting up. Sensitivity of the tracer 
is ample to permit use of power feeds 
to the table or cross-slide, even when 
tracing comparatively steep angles. 
Power feed rates may be employed for 
tracing various angular surfaces while 
still retaining reasonable accuracy of 
duplication; higher feeds may be used 
when this degree of accuracy is not re- 
quired. Normally, the tracer mechanism 
automatically disengages itself when the 
tracer finger is hanging freely, not in 
contact with a guiding surface. This is 
an important safety feature and pre- 
vents damage in case the tracer finger 
should accidentally leave the guiding 
template. A selector valve in the tracer 
mechanism permits automatic disengage- 
ment of the tracer to be bypassed if de- 
sired. This can be used on jobs requiring 
repeated tracer controlled cuts up a 
sloping surface. The Automatic Feed 
Cycle, supplied for machines equipped 
with the Automatic Depth Control, makes 
the machine a completely automatic die- 
sinker. It provides an automatic, dog- 
controlled cycle of cross-feed movements 
with automatic, adjustable pickfeed of 
the table at each reversal of the cross- 


slide. The feed rate is automatically 
reduced when tracing surfaces of in- 
creasing steepness, and increases as 


steep angles of rise give way to lesser 
angles . . . an important feature. The 
table template bracket provides a simple, 
convenient means of mounting a sheet 
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metal profile template parallel to the 
direction of table movement. 

A Rotary Vise attachment is available 
for convenience in positioning the die- 
block when the machine is used for die- 
sinking complex die cavities. 

When the Automatic 360° Profiling 
Tracer Mechanism is supplied, all move- 
ments of table and cross-slide are con- 
trolled solely by the tracer mechanism; 
table and cross-slide hand or power feeds 
are not supplied. The mechanism dupli- 
cates profile shapes in a horizontal plane. 





The 


cutter will follow the same path 
around the workpiece that the tracer fol- 
lows around the master template, thereby 
accurately reproducing the contour of the 
template on the workpiece. Direction of 
tracing around template may be in either 
direction, permitting cuts to be taken by 
either the conventional or “climb” meth- 
ods of milling. 

With this summary of the unusual 
features and capabilities, it can be seen 
that this machine, shown above in basic 
state, is an important contribution to 
the field of milling die-sinking. 

More complete information on these 
machines is contained in a 20-page, fully 
illustrated catalog, which may be ob- 
tained by writing for Publication No. 
M-1497, to The Cincinnati Milling Ma- 
chine Co., Dept. 2-33, Cincinnati 9, Ohio, 
or use our postage-free INFORM-A- 
GRAM Key No. 233-R. 
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SIMPLY INSERT OPTI-SETTER in drill jig, 
align cross lines to work layout, clamp drill 
jig, remove OPTI-SETTER, and drill! 


OPTI-SETTER Eliminates 


centering errors when drilling 
to layouts. 


* Retains accuracy of orig- 
inal layout, whether machine 
drilled or drilled by hand. 


. A handy, low-cost tool 
with dozens of applications in 
every shop on drilling, measur- 
ing and inspection problems! 


~ 





FREE FOLDER» 


describes Opti-Setter and 
uses. Write for your 
copy! 


tHe BENTON co. 


DEPT.1T, 351 S.LA BREA AVE. 
LOS ANGELES 36, CALIF. 


MANUFACTURERS OF OPTI-TOOLS 


Opy, 
Bing 














114-B 


(CONTINUED FROM PAGE 94) 

times a day. This was the standard of 
measurement for the room, and the op- 
erators used conventional micrometers. 
By the new procedure each operator 
made his own master, checked it himself 
under the sensitive standard comparator, 
and thereafter set his own indicating 
gage to that master. 


The psychology introduced is self-evi- 
dent. Previously, all final measurements 
had been made by inspectors. The new 
arrangement put the responsibility for 
dimensional accuracy up to the operator. 


The next step consisted of an agree- 
ment with the production department to 
the effect that if the work at any ma- 
chine reached or exceeded plus .0003”, or 
minus .0003” (“plus-minus .0003” as con- 
trasted to the blueprint tolerance of plus- 
minus .0005”), the operator would imme- 
diately make suitable adjustments at his 
machine, in much the same manner as he 
formerly arranged his setup if he found 
his work at one blueprint tolerance or 
the other, i., plus .0005” or minus 
.0005”. 

Although plus-minus .0003”, as con- 
trasted to plus-minus .0005”, is a delib- 
erate narrowing of manufacturing toler- 
ances, nevertheless, the plus-minus 
.0003” figure was arrived at by “statis- 
tical methods” since plus-minus proved 
to be 3 sigma limits for the average dis- 
tribution as shown by Figure 3. 


For the final 100% inspection setup, a 
practical sampling plan was adopted. 
This consisted of taking a sample of 33 
from each batch of 100 finished pieces 
and checking these. If no defects were 
found among the 33-piece sample, the 
entire batch was passed as okay. When 
one or more defects were discovered, the 
particular batch was sent for 100% sort- 
ing. (The sampling plan is an adapta- 
tion from the Dodge-Romig single sam- 
pling table for an average outgoing 
quality (A.0.Q.L.) of 0.75%). 


By applying the Quality Control meth- 
ods explained above, plus “control” steps 
taken along the production line, the chief 
inspector found he practically never 
had a dimensionally inaccurate piece slip 
through to the buyer. At the same time 
he was able to reduce his inspection cost 
by 30 percent, the required figure. 


TOOL & DIE JOURNAL 








Self-Locking Work Holding Device 


Roller clutch precision mandrels, 
manufactured by the Young Arbor Com- 
pany, are now available for bore 
diameters .500” and up. Expanded pro- 
duction facilities now make this increase 
in obtainable sizes possible. Users’ 
experiences with this self-locking, self- 
expanding, self-contracting and instant 
releasing mandrel indicate that the 
principle incorporated in its design is 
correct. This is the time-tested over- Dept. 52, 3257 Bradford Rd., Cleveland 
running clutch principle. By its use,“C” Heights 18, Ohio, or use INFORM-A- 
washers, wrenches and draw bars are GRAM Key No. B52-R. 
eliminated in operating = 
the mandrel, and con- 
centricity in the low H d 
10,000ths is maintained an Yy 
for the entire length of 
the work. Parallelism of SET-UP STUD AND NUT SET 
sleeve surface to center- EVERY MACHINE IN YOUR 4 QUICKLY PAYS FOR ITSELF 
line and the absence of PLANT NEEDS ONE IN TIME SAVINGS 
variation in repeated 
mounting of parts is 
assured. Uniform full- 
work-length friction- 
locking gives complete 
control and contact of 
entire bore area. No 
auxiliary power is re- 
quired to expand this 
mandrel, and it cannot 
be sprung or damaged 
under normal use. 

The operation cycle is 














Each Set Consists of 
4—3” Studs 
4—5” Studs 
4—7” Studs 
4—Nuts 
4—'‘'T’’-Slot Nuts 
4—4” Studs 
4—6” Studs 
4—8” Studs 
4—Washers 
4—Coupling Nuts 





All Sets in Individual Cases 
Specially designed T-slot nut will prevent dam- 





speeded by its use and age to table slots caused by ordinary nuts. 
precision to close toler- 
ances is maintained. The bA4 


work is merely slipped a Holes & Thread A B c D 
on the mandrel with a ||, > Y,"—13 THD. —.555 Yr AN /32" Yl” 
counter-clockwise motion, | Sveti THD. —.675 1%" 15/32" 1%" 
locked in place auto- os | %4”—(0 THD. —.800 1%" te” 1%” 
matically, and then is t-p—4 

ready for cutting tool, 

. : ° . Prices 

grinding wheel, debur- Val? Set, $22.00 Se” Set, $24.00 %” Set, $26.00 
ring or polishing oper- Immediate Delivery 





i Made of Quality Steel, Case Hardened and Chrome-Plated for 
ations. ay 


i 7 Class 3 Threads 
Cutting ee Sets Sized to Provide Greater Rigidity in Clamping. 








ly results in a tighter 
hold on the work. Work 


releases as easily as NOBLE e STANTON, Inc. 


when loading. 


: ° Manufacturers of Tools, Gages and Their Accessories ( \ ) 
aaa Se De ane - BROADWAY? BEDFORD, OHIO 
YOUNG ARBOR CO., vies 
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Fast. Aeecurate 
Measurements with 





pe en 
6 SS caper 
Steel _ 


Stainless 
THE PERFECT TOOL a 


for machine shop, tool 
room, inspection and 
quality control, etc. 


@ External, internal and depth meas- 
urements all read simultaneously 
with a flick of the thumb on one 
vernier scale. 


@ “Open Window” type sliding jaw 
exposes scale completely and allows 
a free reading. 


@ Knife edged hardened jaws ac- 
commodate thread measurements. 


© Accurate measurements to .001”. 
® Packed in a sturdy leatherette case. 


® Painstakingly machined, American 


made. 
Catalog Scale Vernier 
Number Size Graduations Reading 
21 6” 1/40” -001 
22 6 1/40 001 
and and 
full mm. 1/10mm. 


Also AMIC Precision Vernier Calipers, 
Height Gages, Depth Gages, Pocket Cali- 
pers, Precision Graduated Metal Scales 
Write for FREE Booklet A and price 
list or telephone PEnnsylvania 6-0687. 
Some exclusive territories available for 
manufacturers’ agents and jobbers 


*Registered Trade Mark. 


AMERICAN MEASURING 


INSTRUMENTS CORP. 


240 WEST 40th ST. * NEW YORK 18, N.Y. 
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Die Cut Parts 
at Low Prices 





Small, irregular shaped parts 
stamped, formed, pierced or ex- 
truded to your specifications. 


“One to 30,000 Pieces” made 
with temporary or Semi-Perma- 
nent Dies. 


For firm quotations to any point 
in the United States, send us your 
prints and specifications. 


Quick Delivery 


STAMPING 
COMPANY 


€ Short Run Stampings ) 


3290 East 80th Street 
Cleveland 4, Ohio 











TOOL & DIE JOURNAL 














Measuring bores without removing the 


boring bar is possible with the Tubular 
Over-the-Bar Inside Micrometer that 
determines bore sizes over or around 
center obstructions. It is placed around 
the bar in measuring position and read- 





ing is taken, as shown. The device comes 
in a standard range of sizes, and covers 
bar diameters from 4” to 8”. It will fit 
over a variety of bar sizes. 

The hollow-box type construction of 
this tubular micrometer gives it rigidity 
plus lightness in weight, a feature ac- 
counting for about fifty percent saving 
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Measuring With Over-the-Bar Tubular Inside Micrometer 


in weight over the solid-frame type of 
the same size. This lightness makes it 
especially easy to handle. 

Direct inquiries to TUBULAR MI- 
CROMETER CO., Dept. 91, St. James, 
Minn., or use our INFORM-A-GRAM 
Key No. B91-R. 





“Take A Look At Mercury” 


The Mercury Tool & Die Co., Inc., of 
1600 East Nine Mile Road, Detroit 20, 
Michigan, is offering a new catalog en- 
titled “Take a Look at Mercury” which 
is designed to give a close-up view of 
the company’s facilities in plant, ma- 
chines and skills for producing tools, 
dies, jigs, fixtures, gages and _ special 
machinery. For your copy and also a 
copy of the company’s regular publica- 
tion, “Mercury Wings”, write direct or 
use our postage-free INFORM-A-GRAM 
Key No. J91-R. 





Universal Roll Feed 


Stock Delivery 
On All Sizes 
Of Roll Feeds 









MAXIMUM | MAXIMUM | 
WIDTH OF | LENGTH OF | PRICE 

STOCK FEED 
No. | 3” 134” 275.00 
2 5” 22" 310.00 
3 6” 3” —SS«| «(845.00 
4 7” a” 450.00 





For Roll Lift Add $25.00 


Prices include eccentric, connecting rod, 
and all connections for easy installation 


Friction Type + Fits Any Press + Push or Pull 


Distributed Exclusively by 


DURANT TOOL SUPPLY CO. 


155 ORANGE ST. PROVIDENCE, R. I. 
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Approximate Blank Diameters for Drawn Shells (inches) 




























SHELL | DEPTH OF DRAW (i 
inches 
DIAM. 0 (inches) 
(inches) | 7.000 | 7.500 | 8.000 | 8.500 
6.250 | 14.65 15.10 | 15.50 | 15. 
6.500 | 15.00 | 15.45 | 15.85 | 16 
| 6.750 | 15.35 | 15.80 | 16.20 | 16 
| 7.000 | 15.70 | 16.10 | 16.55 16 
| 7.250 | 16.00 16.45 | 16.90 17 
| | 
| 7.500 | 16.35 | 16.80 17.25 17 
| 7.750 | 16.65 17.15 | 17.60 18 
8.000 | 17.00 | 17.45 | 17.90 18 
| | 
8.250 17.30 | 17.80 | 18.25 | 18 
| 8.500 17.65 | 18.10 18.60 | 19 
8.750 | 18.00 | 18.45 | 18.90 19 
| | | 
9.000 18.25 | 18.75 19.25 19 
| | | 
9.250 18.60 | 19.10 } 19.55 20 
9.500 18.90 | 19.40 | 19.90 20 
9.750 19.20 | 19.70 | 20.20 | 20 
| | 
| 
10.000 19.50 | 2.05 | 2.50 | 21 
| | | 
10.250 | 19.85 | 20.35 | 20.85 | 21. 
| 
10.500 20.15 | 20.65 21.15 | 21 
| 
10.750 20.45 20.95 21.45 | 21 
11.000 20.75 | 21.25 | 21.75 22 
11.250 21.05 | 21.55 | 22.10 22 
| | 
11.500 | 21.35 | 21.85 | 22.40 22 
11.750 | 21.65 | 22.14 | 22.70 23 
12.000 | 21.95 22.50 | 23.00 23.5: 





9.000 9.500 
16.30 16.65 
16.65 | 17.05 
17.00 17.40 
17.35 17.75 
17.75 18.15 
18.10 | 18.50 
18.45 | 18.85 
18.30 | 19.20 
19.15 | 19.55 
19.45 | 19.90 
19.80 | 20.25 
20.15 | 20.60 
20.50 | 20.95 
20.80 | 21.25 
21.15 | 21.60 
21.45 | 21.95 
21.80 | 22.25 
22.10 | 22.60 
22.45 | 22.90 
22.75 | 23.25 
23.10 | 23.55 
23.40 | 23.90 
23.70 | 24.20 
24.00 | 24.50 
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TDJ SHOP DATA SHEET no. 54 
Approximate Blank Diameters for Drawn Shells (inches) 
SHELL DEPTH OF DRAW (inches) 
DIAM. . ; 
(inches) 10.000 10.500 11.000 11.500 12.000 
6.250 17.05 17.40 17.75 18.10 18.45 
6.500 17.40 17.80 18.15 18.50 18.90 
6.750 17.80 18.15 18.55 18.90 19.25 
7.000 18.15 18.55 18.90 19.30 19.65 
7.250 18.55 18.90 19.30 19.65 20.05 
7.500 18.90 19. 30 19.70 20.05 20.40 
7.750 19.25 19.65 20.05 20.45 20.80 
8.000 19.60 20.00 20.40 20.80 21.20 
8.250 20.00 20.40 20.80 21.20 21.60 
8.500 20.35 20.75 21.15 21.55 21.95 
8.750 20.70 21.10 21.50 21.90 22.30 
9.000 21.05 21.45 21.85 i A 22.65 
9.250 21.35 21.80 22.20 22.65 23.00 
9.500 21..70 22.15 22.55 23.00 23.40 
9.750 22.05 22.50 22.90 23.35 23.75 
10.000 22.40 22.85 23.25 23.70 24.10 
10.250 22.70 23.15 3.60 24.05 24.45 
10.500 23.05 23.50 23.95 24.40 24.80 
10.750 23.40 23.85 24.30 24.75 25.15 
11.000 23.70 24.15 24.60 25.05 25.50 
11.250 24.05 24.50 24.95 25.40 25.85 
11.500 24.35 24.85 25.30 25.75 26.20 
11.750 24.70 25.15 25.60 26.05 26.50 
12.000 25.00 25.50 25.95 26.40 26.85 
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Reg. U.S. Pat. Off. 


BRA . » » Over and Over 
Again... 

THIS “UNBRAKO” KNURLED 

SOCKET HEAD CAP SCREW 


has kept assembly ahead of schedule. Because this screw has 
a knurled head which makes it slip- and fumble-proof, it can 
be screwed in faster and farther, even with oily fingers, before 
a wrench must be used Its superior strength and internal 
wrenching feature facilitate compact construction. Every day, 
more and more manufacturers are specifying ‘“‘Unbrako’’ knurled 
Socket Head cap screws. 


Sizes range from No. 4 to 1%” in diameter and a full range 
of lengths. Write for the “‘Unbrako’ Catalog. 


“Unbrako” and “Hallowell” Products are sold entirely through 
distributors. 





OVER 43 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA BOX SS6 - BRANCHES: BOSTON - CHICAGO - DETROIT + INDIANAPOLIS - ST. LOUIS + SAN FRANCISCO 














Here’s the A MS wep 


lo 


All Angular Ser- Upsy 


COLLINS’ 
CoAXIAL WORK HOLDER 


Saves Time e Saves Money 





One simple lock and pressure applied by two 
fingers does the trick! It solves every angular 
or compound angular problem! Eliminates 
“fussy”? checks! Fast and Efficient! Fully 
graduated and Universal! A _ practical work- 
holder for MILLING, DRILLING, GRINDING, 
TURNING, BORING . . . and many other uses. 
Prompt answers to all inquiries! 


Territories Open for Distributors — Write Today! 





COLLINS INDUSTRIES, INC., BRYAN, OHIO 
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INDUSTRIAL DIGEST 





Science « Research » Methods « Tooling « Production » Trade News and Reports 





In searching for a satisfactory method 
of cleaning aluminum in preparation for 
welding with the inert-are process, Gen- 
eral Electric 
engineers re- 
cently found 
that dips in 
sodium hy- 
droxide and 
sulfuric acid 
produce’ mir- 
ror-bright, fine-contoured welds as 
welded. 

The first method tried at G. E. was 
wire-brushing, but this only folded the 
oxide and dirt into the surface of the alu- 
minum. Next, sandpaper was tried. This 
was successful if all kerosene or lard oil 
which had been used as a lubricant in 
machining the aluminum had been com- 
pletely removed before the sandpaper 
was applied. It was satisfactory for 
bulky work, but too slow and crude for 
cleaning small parts rapidly. 

The logical answer seemed to be a 
chemical dip followed by washing, and 
nitric acid, which has been used exten- 
sively for aluminum brightening, was 
tried. However, when a sample was 
welded after being cleaned by this 
method the weld bead was sprinkled with 
a black substance which accumulated 
in small surface pits. The discoloration 
was easily brushed off, but the pits re- 
mained to mar the surface of the bead. 

When it was determined that the 
specks were not caused by too great a 
percentage of nitrogen in the argon 
welding gas or from faulty power supply, 
it was deduced that the cleaning method 
was responsible. Since the specks were 
rich in nitrides, the nitric acid was 
blamed, and sulfuric acid was tried in 
its place. 

After a brief degreasing in a five per- 
cent solution of sodium hydroxide to re- 


Pre-Welding 
Cleaning of 
Aluminum 
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move all grease, oil, or wax, and a brief 
wash in water to remove most of the 
caustic and scum, the aluminum was 
dipped in a fifty percent sulfuric acid 
bath. This completed removal of the 
oxide skin and restored most of the sur- 
face brightness, and a hot water bath 
removed the acid and left the aluminum 
clean and dry. Welding tests made on 
samples cleaned by this method resulted 
in mirror-bright, fine-contoured beads 
as welded. 

A project has been undertaken by the 
SAE Bumper Standardization Commit- 
tee of the Automobile Manufacturers As- 

sociation seek- 
ing practical 
preventatives 


Let Us for bumper 
Hope! locking and 
tangling and 
the resultant 


confusion, con- 
gestion and property damage in traffic 
and on parking lots. 

The committee is surveying results of 
laboratory and field tests designed to re- 
veal the most satisfactory bumper types, 
styles, construction features, dimensions 
and materials. 


Herbert H. Pease, President, New 
Britain-Gridley Machine Division, The 
New Britain Machine Company, New 


Britain, Conn., 
was. elected 
President of 
The National 
Machine Tool 
Builders’ As- 
sociation at 
the Associa- 
tion’s Annual Meeting held at the Cha- 
teau Frontenac, Quebec. Alexander G. 
Bryant, Vice President, Cleereman Ma- 
chine Tool Company, Chicago, was 
elected first Vice President and L. D. 
McDonald, Vice President, The Warner 


NMTBA 
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& Swasey Company, Cleveland, second 
Vice President. Louis Polk, President, 
The Sheffield Corporation, Dayton, was 
elected Treasurer. H. L. Tigges, Vice 
President and Sales Manager, Baker 
Brothers, Inc., Toledo, Mr. McDonald, 
and Mr. Polk were elected directors of 
the Association. Tell Berna continues 
as General Manager of the Association 
and Mrs. Frida F. Selbert as Secretary. 

The first exposition to deal entirely 
with industry’s materials handling prob- 
lem, a phase of industry which repre- 
sents approxi- 
mately one 
quarter of all 


National Materials 


° costs, will be 
Handling held at the 
Exposition Public Audi- 


torium, Cleve- 

land, Ohio, 
January 14 through 17, 1947, it has been 
announced by Earl I. Burke, Republic 
Steel Co. manager of shipping and 
chairman of the packaging and loading 
committee of the American Iron and 
Steel Institute. 

Mr. Burke, who is chairman of the 
policy committee of the first National 
Materials Handling Exposition, declared 
that the Exposition will furnish the first 
opportunity for production, distribution 
and warehousing executives to see under 
one roof all methods of speeding mate- 
rials along production lines and through 
plants from receiving depots to ship- 
ping rooms. 

“Materials handling is one of the last 
frontiers for cost reduction,” said Mr. 
Burke. “Reliable estimates place the 
cost of handling alone at five billion dol- 
lars annually. It is expensive and non- 
productive. In no other phase of manu- 
facturing do there exist such possible 
savings in costs as in materials han- 
dling.” 

A four-day program of prepared pa- 
pers and discussions will be held con- 
currently with the Exposition. On ex- 
hibition will be hoists, hoist mountings, 
cranes, derricks, conveyors, hand and 
power trucks, skids and pallets, tractors 
and trailers. 

Edwin J. Heimer, president, Barrett- 
Cravens Co., Chicago, is chairman of the 
Exposition committee. Ezra W. Clark, 
vice president and general manager, 
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Clark Tructractor Division of Clark 
Equipment Co., Battle Creek, Mich., is 
chairman of the program committee. 

A gradual reduction in manufacturing 
costs of magnesium products may be ex- 
pected even though the general trend of 
materials 
prices is on an 
upward swing. 
Bases for this 
prediction 
were discussed 
by Dr. J. D. 
Hanawalt, 
general manager of the Magnesium Divi- 
sion of The Dow Chemical Company, 
who spoke at the opening day luncheon 
meeting of the Magnesium Association 
at the Waldorf-Astoria Hotel. 

“Costs should come down,” he said, 
“when a reasonably large and steady 
volume of production has been attained 
and new processing developments are 
more fully utilized.” He pointed out 
that present costs are due to small 
scale production methods for cast, 
wrought and fabricated forms of the 
metal rather than to initial cost of the 
ingot. 

Dr. Hanawalt emphasized that met- 
allurgical discoveries will not bring 
large volume overnight, although many 
promising experimental developments 
such as electroplating, cladding and 
brazing of magnesium, and new alloys, 
will undoubtedly help the growth of the 
industry. The attainment of a volume 
of business sufficient to warrant con- 
tinuous sheet rolling and automatic han- 
dling of the molten metal in foundries 
and die casting plants will come through 
sound engineering of magnesium into a 
wide variety of products in the indus- 
trial and consumer fields. The metal has 
already proven both serviceable and 
economical in many applications such as 
ladders, sporting goods and industrial 
equipment, as well as in the well estab- 
lished aircraft field. 


Magnesium’s 
Tomorrow 


“Use of the metal in commercial prod- 
ucts,’ Dr. Hanawalt stated, “is rapidly 
increasing as designers and engineers 
become more familiar with its outstand- 
ing combination of lightness with other 
desirable properties, and consumption of 
magnesium in fabricated forms this year 
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is expected to be well over ten times the 


prewar volume.” 


Thirty-eight representatives of inter- 
government agencies, 
and the Army and Navy, meeting in 


ested industries, 


ASA Calls 
Conference on 
Anti-Friction 
Bearings 


Association should set up an American 
Standard numbering system for ball and 
The original request 
for this job had come from Secretary of 


roller bearings. 


the Navy Forrestal in 
a letter to the ASA of 
March 15th, together 
with a proposal that a 
code adopted by the 
Army and the Navy 
be adopted also by in- 
dustry. 

“The difficulties and 
wasted effort that a 
common numbering sys- 
tem would have elimi- 
nated during the war 
are not possible to 
estimate,” Mr. Forre- 
stal pointed out in ask- 
ing for the job. “The 
cessation of hostilities 
has not lessened our 
need for such a system 
since it will contribute 
untold benefits to the 
general efficiency of op- 
erations under all con- 
ditions in the future.” 

The supply of anti- 
friction bearings was 
extremely important 
throughout the war be- 
cause of their wide use 
in all types of mecha- 
nized equipment. The 
practice on the part of 
manufacturers of using 
their own numbering 
systems to identify the 
bearings they manufac- 
tured was throughout 
the war a_ serious 
source of confusion to 
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the Armed Forces. “Procurement, inter- 
changeability, and substitution were im- 
possible in most cases due to lack of a 
common numbering system”, said Mr. 
Forrestal. 

The industry Conference that took 
place was called by the American Stand- 
ards Association to advise it whether the 
interested industrial and governmental 
groups would back the ASA in carrying 
out Mr. Forrestal’s proposal. The unan- 
imous recommendation of the Conference 
will still have to be acted upon by the 
Standards Council of the American 
Standards Association; but it is cus- 
tomary for the Council to follow the rec- 
ommendations of such a group. 


New York, 
Wednesday, 
June 12, unan- 
imously rec- 
ommended 
that the 
American 
Standards 


FOR REPEATED ASSEMBLIES 





AND ACCURATE LAYOUTS 





r 


True, smooth 
surface of spe- 
cial analysis 
semi -steel. 
















Lock- leveling 
screws allow 
quick leveling. 


Sturdy, multi- 
legged arc- 
welded stand. 


CHALLENGE 


LAYOUT SURFACE PLATES 


@ Built to “stand the gaff” of hard service. True, 
smooth surfaces of special analysis semi-steel with 
heavy, deep ribs to prevent sagging and yielding 
under load. 


@ Standard plates 6" thick, 8" plates on order. Sizes 
12"x18" to 54"x144".. Large units can be made 
up by grooving and keying several standard units. 


@ Sold with or without sturdy, multi- legged arc- 
welded steel stand with lock-leveling screws to 
allow quick leveling. 


Write for Challenge Precision Equipment Catalog. 


570 


THE CHALLENGE MACHINERY CO. 


MICHIGAN 


GRAND HAVEN Qgjee> 




















VARIABLE 
SPEED DRIVE ATTACHMENT 
FOR DRILL PRESSES 





The Era Variable Speed Drive en- 
ables the operator to provide correct 
speed for large or small drills by a 
convenient method of shifting a lever. 

Designed to fit all popular makes of 
presses. Installed in a few minutes, 
without drilling of holes or changing 
present equipment. 

Furnished with either bronze or ball 
bearing pulley, complete with belts. 

When ordering be sure to specify 
make and model of press, also type of 
pulley desired 

Minimum and Maximum range of 
speeds obtainable, as follows: 


Atlas 15 330/7780 
Boice Crane 15 275/10000 
Buffalo 15 310/9300 
Canedy-Otto 16 410/9250 
Delta 14” L.S. 350/2240 
Delta 14” H.S. 670/5500 
Walker Turner 14” L.S. 360/3100 
Walker Turner 14” H.S 670/5500 
Price—above Bronze hearing, $39.56; Ball 
bearing, $45.56 
Buffalo 18 260 /4400 
Delta 17” L.S. Old Model 320 /2400 
Delta 17” L.S. New Model 230/4100 
Delta 17” H.S. Old Model 640/5000 
Delta 17” H.S. New Model 460/6450 
Walker Turner D-1100 H. S. 168/2880 
Price—above Bronze bearing, $45.00; Ball 
bearing, $51.00 
Delivery from stock F.O.B. Chicago 


WRITE FOR INFORMATION on other 
makes of presses 


ORDER TODAY FROM YOUR DEALER 
OR FROM 


ERA METER COMPANY 


3940 N. Kilpatrick Avenue 
CHICAGO 41, ILL. 











| BARKER 
WRENCHLESS CHUCKS 





PRODUCE MORE 
AT LOWER COST! 


Production goes up—and 
stays up—when Barker 
Wrenchless Chucks go on 
the job. These chucks are 
simple, rugged, self con- 
tained units, that require no 
accessories, or outside source 
of power. 

They are easy to install, 
and from the moment they 
are put in use they will 
deliver speedy, trouble-free 
service that pays liberal 
dividends—greater number 
of parts per hour, and lower 
cost per unit. 

Precision built, they will 


Barker Wrenchless 
Chucks are made in 
two-jaw and three- 
jaw types; and as 
vises for milling 


machines, drill hold toa tolerance of 1/1000” 
pressesandsimilar either way on round stock 
purposes. 


of uniform size. And, they 
will maintain such accuracy 
during many years of hard 
service. 






For complete information 
write for Bulletin No. 201. 


THOMAS HOIST CO. 


| e e 
20 So. Hoyne Ave., Chicago 12, Ill. 
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Radial Type Plunger Pumps 


The war greatly accelerated techno- 
logical advancement in most industrial 
fields, and hydraulic power transmission 
is no exception. Through a vigorous 
application of invention, engineering 
skill, research and capital investment, 
Superdraulic Corp. has written a new 
chapter in the book of hydraulic prog- 
ress. 

Superdraulic pumps, in constant or 
variable delivery types, are light enough 
for one man to handle, yet can develop 
5000 psi and 40 hp, and have a delivery 
of 17 gpm at 1200 rpm. This doubles 
the pressures that have been available 
from the best of contemporary pumps. 

They are radial type plunger pumps, 
arranged so centrifugal force maintans 
the plunger rollers in contact with an 
elliptical reaction ring. The plungers 
are fitted to cylinders in a rotor in one 
or more banks of eleven plungers per 
bank. The rotor turns on a fixed pintle 
which has suitable ducts and ports for 
directing the oil inlet into those cylin- 
ders passing through two opposite quad- 
rants and also for directing the oil 


delivery out of those cylinders passing 
two opposite 


through the other 


rants. 


quad- 
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Each plunger makes two inlet and two 
delivery strokes per revolution. In vari- 
able delivery pumps, two banks of eleven 
plungers each are arranged in a single 
rotor. The plungers in the two banks are 
arranged in parallel relation. Each pair 





DELIVERY 
QUADRANT 


aut 


ORLIVERY 
LORAN u QUAORANT 


of parallel cylinders is in open communi- 
cation by means of a drilled passage in 
the rotor. The plunger rollers, of each 
bank, roll against a separate elliptical 
reaction ring. These rings are rotatably 
mounted in the pump housing and geared 
together so they rotate in opposite direc- 
tions in response to rotation of the vol- 
ume control gear. 

At full delivery, the major axes of the 
elliptical reaction rings are parallel, 
and at zero delivery, they are 90° apart. 
Under the latter condition, the net de- 
livery stroke is zero, since the displace- 
ment of the plunger moving radially 
outwardly exactly equals the displace- 
ment of the plungers moving radially 
inwardly, in both the delivery and suc- 
tion quadrants. 

Superdraulic Corporation, Dept. 82, 
12825 Ford Rd., Dearborn, Mich., will 
send complete specifications. INFORM- 
A-GRAM Key No. H82-R. 
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Cc) \ MARKS— 
K4 ~~ dW Flat, Curved, 
iad Round, Tubular 


C ompany or 


Parts of Plastic, 


Metal or Fibre 


5-15 MORRELL ST. « ELIZABETH 4, NEW JERSEY 











WRITE— 
PRICES : 
For Illustrations 
SAME AS and Prices 
IN 1941 
SEND— 
Sample Parts 
for us to MARK 


MODEL 
ACROMARK 9AH 








SENSATIONAL, NEW, PRECISION MANDREL DESIGN . 
OPERATION CYCLE SPEEDED — EXTRAORDINARY PRECISION 


CURTISS-WRIGHT CORPORATION RANKS OUR PRODUCT one THEIR — 
TOOLS. CLEVELAND GRAPHITE BRONZE COMPANY, EADING BEARIN 

MANUFACTURER, STATES NEW HIGH ACCURACY REACHED, PLUS SUBSTAN. 
TIAL PRODUCTION BOOST: 

























WITH 
F YOUNG ROLLER CLUTCH PRECISION 
Time-tested ¥ 
Overrunning MANDRELS 
=. NO MORE “C” WASHERS, WRENCHES, DRAWBARS, 
Pendins NO MORE ARCS OR TAPERS BEFORE OR AFTER EX- 
a PANSION GRIP —CONCENTRICITY IN LOW 10,000ths 


— PRODUCTION OR INSPECTION. 
Assured parallelism of sleeve surface to center line —abso- 
lutely no variation in repeated mounting of parts — no 
tapers. Uniform full-work-length friction-locking gives 
complete control and contact of entire bore area. Slip part 
on mandrel with slight counter-clockwise motion, that’s 
all — it’s ready — Self-contained, self-expansion, self-lock- 
ing, self-contraction. Instant unloading, no jamming, 
no adjusting — Interchangeable sleeves — Built to your 
bore tolerance bigh limit, with automatic contraction to 
low limit — Any mounting — Any machine operation — For 
bore diameters .500 and up — Reduces tool costs, extra 
——— investment, operating costs, maintenance, down 
ime, scrap, salvage. ROUGHLY SKETCH DE:sIRED 
Shipments 2 M ANDREL INTO YOUR PART PRINT AND FORWARD TO 
to 4 Weeks DEPT. TD FOR QUOTES. STATE BORE TOLERANCES. 


Territories 
Just Opened 
to Repre- 
sentatives! 








YOUNG ARBOR CO., 3257 Bradford Road, Cleveland Heights 18, Ohio 
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Increased Efficiency Of 


Air And Hydraulic Control 


Demands of increased control efficiency 
are met with three units designed by 
Hanna Engineering Works, pioneer man- 
ufacturers of air and hydraulic equip- 
ment. They are simple in construction, 
with minimum operating effort necessary. 

The Hanna _ Foot-Operated Valve, 
shown below, is a packless, effortless con- 





trol for use in air and oil hydraulic 
cylinder applications. It is made in two 
styles—with single pedal for constant 
cycles of operation; with split pedal that 
holds position until tripped for reversal. 
It is available in three sizes, and operates 








& 
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on 250 psi air or 1,000 psi oil pressure. 
For tubing and light piping applica- 
tions, the Hanna Unitite Jr., a packless 
%,” capacity valve, is precision-built, 
permanently tight, and designed for 4- 
way operation, but may be used as a 
3-way valve. Shown in the lower left- 
hand corner, it is suitable for air, oil, or 
water in pressures up to 250 psi, for 
operating small pneumatic or hydraulic 
cylinders, or as a pilot control. 
Installing the Hanna Two-Direction 





Speed Control Valve, between the oper- 
ating valve and end of a cylinder, pro- 
vides adjustable control of inflow, as well 
as outflow of the air or oil, independent- 
ly to and from one side of the piston. 
One valve controls the piston speed in 
two directions and is always sufficient 
for oil operation. When most effective 
control of an air cylinder is desired, two 
valves, one for each end of the cyl- 
inder, are used. Working pressures are 
250 psi for air and 1,000 psi for hydraulic. 

Literature and complete information 
are available by writing Hanna Engi- 
neering Works, Dept. 8-09, 1765 Elston 
Ave., Chicago 22, IIl., or use our postage- 
free INFORM-A-GRAM Key No. 809-R. 
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Standardize with these TIME SAVERS 


... Order Today 






Do you ever need a fixture “yesterday’’? 

At one-half your cost to build, you can stock in your own tool crib 
any or all “27 Varieties”? of Noble & Stanton’s standardized Jig and 
Fixture Components in a full range of sizes to meet your every need— 
just as you stock drill jig bushings and cutting tools. These standard 
parts, ‘*The Chrome Plated Line’’, supplied with full size templates 
for tracing, can save their cost in your designers’ time alone. 


Noble & Stanton’s large production runs and careful quality 
control assure strength and durability at costs far below custom 
building. Furthermore, Noble & Stanton’s “27 Varieties” of Jig 

and Fixture Components are made 
of steels best suited to each applica- 
tion. Also, they are processed to pre- 





“TANGLE cision standards and, for your protec- 
" . tion, they are heat treated and chrome 
Capacity plated wherever practical. 

ee SS a2 A price list and portfolio containing 
m4ccsx% actual size drawings and specifica- 
Tap 4/32 x 32 x 3! H ry 
seestis tions are available upon request. 
Tap 6 45, x 442 x 4'2 r a 
Tap 7 \5% x 5 x 5 IMMEDIATE DELIVERY 





“27 VARIETIES” 


on” The Chrome Plated Line 


Capacity 


Adjusting Head Screws 
Adjusting Half Nuts 
C-Washers 

Cam Action Clamps 
Clamp Rests 

Flange Nuts 

Gang Mill Fixture Bases 
Ground Thread Studs 
Heel Clamps 


GANG MILL 
FIXTURE BASES 








_Capacity 





Three more of the “27 Varieties” 


The above items are normalized cast iron precision 
machined and ground square and parallel within .001”. 
Machined edge of Mill Fixture Bases parallel with 
keyways. 
ull size drawings available on request. 


Representatives in Principal Cities 


NOBLE « STANTON, Inc. 


Monutectwrers ef Teols, Goges end Their Accesseries 


BEDFORD, ON!IO 


ND 





Heel Clamp Assemblies 

Hand Knob Clamp Assemblies 
Hand Knob Clamps 

Hex Jig Feet 

Jig Feet 

Knob Shoe Assemblies 

Mill Fixture Bases 

Quarter Turn “Lightning” 
Clamps 

Quarter Turn Screws 
Rectangular Box Jigs 

Square Box Jigs 

Stud Drivers 

Swing Bolts 

Swing Clamps 

Spherical Washers 

Socket Head Shoulder Screws 
T-Angle Plate Fixtures 
Precision V Blocks 











te ewe eS 


us 


WZ TAP BREAKAGEZéced 


IN Square, Straight @& 
Tapping in Half 
the Time 


The Dahlstrom Tap Guide practically 
eliminates tap breakage and saves 
wasted hours getting broken taps out 
of expensive dies. It does the job in a 
jiffy with work always straight and 
true. Just fasten it to a post or bench, 
slip a Tap Adaptor into the spindle, 
and even an inexperienced operator 
can handle it. Equipped with 7 Adapt- 
ors, ranging from 8-32 to %”. Taps not 
furnished. Ask your mill supply house, 
or $42.50 F. O. B. Minneapolis. Litera- 
ture on request. Dahlstrom Manufac- 
turing Co., 422 South Sixth Street, 
Minneapolis 15, Minn. 



































MEASURING A PLUG GAGE WITH LIGHT WAVES 


using an optical flat, a toolmakers flat and a gage block 





The formula is: ws _ = 






Ww 48 
D=h-+ (.000012 x N x -) nese C 


w 


Substitute the actual values 





1 7/16” 
D =.1750 +- (.000012 x 31 x ) 
23/64" 


and get the answer 
D = .750168 inch. 





It’s just that simple! 





Write for new, free Lightwave Measurement Booklet. 


ACME INDUSTRIAL COMPANY 


SCIENTIFIC DIVISION 
Makers of Standardized Jig and Fixture Bushings 


ACME 206 N. Laflin St. Chicago 7, Ill. MONroe 4122 
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PROGRESS 


NEW DEVELOPMENTS + IMPROVEMENTS «+ COST AND TIME SAVERS 
























































FOR FURTHER INFORMATION FILL 
IN KEY NUMBERSON POSTAGE- 
FREE INFORM-A-GRAM INSERT 





SMOOTH, PRECISION DRILLING, REAMING, 
COUNTERBORING AND COUNTERSINKING 
are fulfilled with the Enesay Drill for cutting 
hard and soft metals. Practically break-proof, 
excessively fast or slow spindle speeds will 
not cause this versatile, dependable tool to 
break. Grinding may be done by hand on any 
wheel. Literature is available from ENESAY 
TOOL COMPANY, Dept. 25, 2240 Sepulveda 
Blvd., Los Angeles 25, Calif., or use INFORM 
A-GRAM Key No. J25-R. 

INSPECTION OF INTERNAL THREADS in 
parts where bench inspection is inconvenient 

r while parts are still in the machine is made 

ssible by the Bryant Portable Thread Gage 
[wo stationary and one movable segment 

ngage with the internal threads, thereby 
howing on dial overall accuracy, accumu- 
ted inaccuracies of lead, pitch diameter 
thread form or presence of burrs. Full data can 
be had from BRYANT CHUCKING GRINDER 

?OMP! ANY, Dept. 71, Springfield, Vermont, 

INFORM-A-GRAM Key No. C71-R. 

“COMBINING HIGH VOLTAGE with 

11 bath and a rare metal produces 

se on cutting edges and entire surfac 





a 








1 taps. The case Rockwells approx 

rtel; n the C scale without being brittle 
ind is a thin dep: sit of a hard alloy, which 
luces chip and surface friction ar na increases 


he tap. Available in standard sizes 
ition is available f rom ELEC 
CORPORATION, Dept. 42, 148 
Ve Rive .. Providence 1, R. I., or use 
FORM-A GR AM Key No. J42-R. 
BORING, FACING. CHAMFERING AND 
rset meng ero are accomplished on elec 
tor frames in one setup with the 2W 
pe Two Head Boring Mac bine. Five 
ompletes operations on size 254 
f ; other frame sizes in propor 
Juring all operations, coolant is fed t 
Cutter spindles are 12” in diameter and 
ser bearing mounted. Request further 
tion from DAVIS & THOMPSON COM- 
Dept. 21, 6411 W. Burnham S&t., Mil 
14, Wis., or fill in INFORM-A-GRAM 
Key No. 21-R. 
HYDRAULIC AND PNEUMATIC EQUIPMENT 
pressure of 3,000 psi can be held by a new 






















ee 














ON PARADE 





enoid operated valves. The 

V I ae 
ver-ride and a total pressure drop of 
1t 1.2 gpm flow. A complete series of solenoid 
perated on-off and special cycle ren 
3,000 psi service are available. Write 
SAVAL COMPANY, Dept. TDJ, 1915 E. 
St., Los Angeles 11, Calif., or use INFOR 
A-GRAM Key No. J43-R. 

REAMING OPERATIONS AT HIGH SPEEDS 
ire permitted by full-length carbide cuttir 
edges of heavy duty solid shank an I 
type expan ling reamers, also available i 
blades with high speed steel. Designed w 
angle and a 1/16” blade 
le in cutting diameter 
information, spec 
furnished by MI 






‘-way v 


























f M Key No. Di3-R 


MENT by using New Britain I 


dexed Containers which afford visil 





of proper size. The a 


box is open, lie flat 
in hard or soft stee 
sat strain. A 
BRITAIN 











: itain ff 

r use INFORM-A-GRAM Key 

_ SPEED TREAT STEEL may n tair 

standard sized led flats 

und wide a tl ti 
parts whete m irder 
ibility, te rength n i 
finish” flats enablé e use 


cutting wher 


same t 


is ne 








ninated t ti 
2se flats a 30-ton cag t 





hydraulic 













































PROGRESS ON 





PARADE 











LIDAY & CO., Dept. 3-21, Hammond, Ind. 
will send Bulletin 446 upon request, or use 
INFORM-A-GRAM Key No. 321-R. 

AN “AIR-HORSE” RIVETING HAMMER is 
now available with either an offset or grip 
type handle in any of three sizes for light 
medium, or heavy duty riveting. E v 
operation of the Air-Horse only accelerates its 





air cooling process for air exhausted from tt! 
operating head's front expands as the tool is 
operated. A beehive retainer spring, hand 
screwed to this hammer ll hold the proper 
tool for caulking, scaling, ind other 
work. Complete inf e furnished 
on request from | RIES, INC., 
Dept. 30, 4151 Park Ave., Sycamore, Ill., or 
use INFORM-A-GRAM Key No. H30-R. 

HIGH PRECISION BORING, ease of opera 
tion and accurate measuring are features buil! 
into the new SIP Jig Borer, a: 3K. There ar 
no loose instruments to be handled for lc 
cating hole centers and direct readings ar 
made to 0.00005” on the verniers of large 
divided drums. Automatic correctors compen 
sate for any source of error in the measurina 
devices and there is an accuracy of 0.0002” 
for all settings of the work table and spindle 
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. For full details write COSA CORP 
2-50, 405 Lexington Ave., New York 
V. Y., or use INFORM-A-GRAM Key No. 250-R 
‘PRODUCTION AND INSPECTION ADVAN. 


TAGES ARE GAINED through the Decimati: 


t 


series of dial indicators for fine tolerance 





cking. Modified range eliminates failure tc 
a complete revolution of the hand. Thess 





s are free from noticeable whip and 
f the hand, and operate under excep 
nally low tension. Specifications on 19 dif 
terent mcdels are available from STANDARD 
7 SAGE CO., INC., Dept. 78, Poughkeepsie, 
N. Y., or use INFORM-A-GRAM Key No. B78-R. 

NUMEROUS LIGHT BURRING AND GRIND. 
ING OPERATIONS can be performed with the 

rter-Cable light, narrow belt grinder attach 
ment, type N-2. ‘nen. swift and ideal for 
light grinding of flats, arcs, angles, gear 
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INCORPORATED 


Do you have to hold small assemblies for drilling or 
welding? Are you required to hold work at odd angles? 
Is clamping space limited? Must you exert great pres- 
sure to hold parts? 


In a word: What ore your clamping problems? 
Knu-Vise, through many years, has learned the most 
efficient way to coordinate clamping operations with 
production requirements; and this background of 
experience can be made valuable to you. 


Knu-Vise toggle-action clamping devices (only a few 
shown here) are recognized for their bull-dog grip and 
quick release, and their capability of simplifying and 
increasing production. 

Ask us for any help you need in clamping operations. 
In the meantime, would you like a catalog? 








1330 PLUM ST. DETROIT 16, MICH. 


4328 SAN FERNANDO RD. GLENDALE, CALIF. 









A gear lapped to precision, in 
assembly, with Time- 
sarer Compound 








Substitute TIMESAVER LAPPING COMPOUND 


For Expensive land Scraping and Runmning-In Operations 


PRODUCE PERFECT FITS 
ASSURE QUIET OPERATION 


You can produce perfect fits, assure quiet 
operation and save time and money by substi- 
ene | Timesaver Lapping Compound for expen- 
sive hand scraping and running-in operations. 


Timesaver is easy to use and rapidly produces 
perfect fitting bearing surfaces. 


Timesaver Compound will not imbed into 
any metal nor will it continue to cut. 


Used by leading manufacturers for the past 
twenty-seven years for the fitting of all types 
of gears, bearings, valves, pistons, slides, etc. 


Grades for lapping hard and soft metals. 


A request on your letterhead will bring FREE 
SAMPLES and complete data. 


TIMESAVER PRODUCTS COMPANY 


31 S. Desplaines St. 7 Chicago 6, Hlinois 
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burring, weld grinding, etc., it will grind and 
surface a variety of materials. Furnished with 
out motor, it is aligned and attached to the 
bench type wheel grinder, to which a resilient 
contact roll has been fitted. PORTER-CABLE 
MACHINE CO., Dept. 14, Syracuse, N. Y., 
offers literature or use INFORM-A-GRAM Key 
No. 14-R. 

A TWEEZER SPOT WELDING MACHINE 
now facilitates welding of tiny parts by direct 
application of tweezer tip electrodes to the 
elements being joined. Though the tweezers 





serve to probe for, hold, bend, and weld parts, 
even with continuous use they remain cool 
enough to handle easily. For the fabrication 
of metal parts ranging in thickness of from 
0005” to .125”, the Besco machine and spot 
welding tweezers are extremely simple to use. 
Complete catalog information is available from 
THE TWEEZER-WELD CORP., Dept. 70, 280 
Plane St., Newark 2, N. J., or use INFORM-A- 
GRAM Key No. H70-R. 

LATHE GRINDING, DISC SANDING, SNAG 
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GRINDING AND POLISHING are operations 
which can be performed on a new line of 
machines developed by Bradford Machine 
Tool Co. The grinder illustrated is a new de 
sign with heavy duty features and safety 

it to meet the American Standard and 
-For complete information write 








for bulletin and engineering data to BRAD 

CHINE bip-y CO.. Electrical Tool 

Div., Dept t innati, Ohi I 
use INFOR) A-GRAM M Key No. 215-R. 

CYANIDE preter gence ENDS OF CONTROL 

LEVERS and mest types of parts is attained 

with ac swale salt bath furnace with auto 








matic — mechanism. Quenching opera 
tion, completed in 4 seconds, may be changed 
t et metallurgical requirements. The ma- 
thine can be provided with oil, water or hot 
salt quench tanks, and an unloading mech 
anism can be provided. Complete informaticn 
nay be had from THE BELLEVUE INDUSTRIAL 
FURNACE Co., Dept. 47, 2971 Bellevue Ave., 
Detroit 7, Mich., or use INFORM-A-GRAM 
Key No. J47-R. 

A WIDE RANGE OF OPERATIONS i: 


2d with an axial relief grinding fixture 


TOOL & DIE JOURNAL 


















Radii and Angle 
Dressers 


are the choice of 


LIONEL CORPORATION 
FOR 4 REASONS 


| ay Exceptional accuracy of ‘‘Fluidmotion” in all phases 
| of form dressing. 
my Much easier set-up and operation. 


we "'Fluidmotion” allows them to dress the entire angle — 
radius-angle profile on wheel in one continuous motion 
—with just one set-up. 


Paes © HARDENED STAINLESS STEEL © 
4) Substantial saving in wheel cost, since accuracy results 
in less material being removed at each dressing. Write for latest bulletin 


These results are obtained by many other manufacturers who 
likewise make ‘Fluidmotion” their choice. 
° ” 
FEATURES: 0001 accuracy & TOOL CO. 
Automatic centering — 
‘*Fluidmotion”’ dressing 
Dustproof and chatterless . 477 MAIN ST., EAST ORANGE 4, WN. J. 


7” and 14” wheel capacities Repre ncipal Citles 
*REG, U, S. PAT. OFF. misao a. 





206 N. LAFLIN STREET, CHICAGO 7, ILLINOIS 
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adapted to performing operations formerly re- 
quiring a variety of grinding fixtures. Adjust- 
ments are simple, visual and external, the 
right- 


fixture being convertible from to left- 





hand, and vice versa. It can be used on 
surface and cutter grinders with standard 
grinding wheels. Complete details are ob- 
tainable from GOVRO-NELSON CO., Dept. 8, 
1931 Antoinette, Detroit 8, Mich., or by using 
INFORM-A-GRAM Key No. E8-R. 

A DUAL CHANGE OF ANGLES from 0° to 
90° is provided by a universal angle pro- 
tractor which can be used on all makes of 
carbide tool grinders. Simultaneous grinding of 





two tools at same or different angles is per- 
mitted thereby speeding up production. The 
protractor also acts as an angular guide for 
drilling, grooving and milling. An inquiry to 
WILLEY’S CARBIDE TOOL CO., Dept. 5-51 
Detroit, Mich., will bring further information 
or use INFORM-A-GRAM Key No. 551-R. 
VARIFYING CORRECT CUTTING ANGLES, 
exact clearance angles, and uniform length of 
cutting lips on all tools up to 1” in diameter, 
are uses for which the Opti-Check has been 
designed. It can also be used for checking 
drills, reamers, counterbores, milling cutters, 
forming tools, and lathe tools. Angular meas- 
urements on cutting tools are taken by holding 
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the tool in contact with a straight edge 
mounted on the Opti-Check base and aligning 
precision guide lines in an optical viewer with 
the cutting edge. Readings are then taken 
directly from a protractor scale. Complete de- 
tails will be sent on request to the BENTON 
CO., Dept. T, 351 S. La Brea Ave., Los An- 
geles, Calif., or use INFORM-A-GRAM Key 
No. G18-R. 

AUTO ENGRAVERS for commercial and in- 
dustrial use are introduced by the Auto En 
graver Co. With precise, smooth lines, the 
Super-Cut Model D-3 engraves designs, nu- 
merals and letters on brass, copper, aluminum 
soft steel, and all plastics. Besides drilling 
small holes of multiple series, the Auto En 
graver accurately profiles small parts, channel 
cuts panels for wire insertion, and traces 
paper drawing designs as well as those of 





master templates. Descriptive literature will be 
sent on request from AUTO ENGRAVER CoO., 
Dept. 1-96, 1776 Broadway, New York 19, 
N. Y., or use INFORM-A-GRAM Key No. 196-R. 

HAND FORGED DEBURRING TOOLS, suit- 
able for non-ferrous, hard metal work, and 
plastics, are now available in a variety of sizes 
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High Temperature Burner Furnace 
Hats Faster. . . . Saves Money 


1 








snail 


THE MIDGET UTILITY FURNACE 
Heating chamber 4%” wide, 5%” high, 
9” deep: extra denth easily obtainable 
bv change of plates: entire lining of 
standard insulating fire brick. 


Here’s a small, rugged bench fur- 
nace that’s ideal for hardening 
small parts and tools, forging sol- 
desing coppers, general forging, 
brazing and a wide variety of 
other jobs. Because of its new 
type, high temperature burner it 
heats very quickly, saves real 
money. Complete rapid combus- 
tion; wide temperature range; 
maximum turn-down; burns any 
fuel gas; 2400° F in 12 minutes. 
Equipped with blower (110v. AC- 
DC motor). Also available with 
mixing tee for compressed air (2 
Ibs. or more) or inspirator for 
high pressure gas. 


Gas 
APPLIANCE 
SERVICE, INc. 


Flame Mardening with City Gas and Air 
Industrial Gas Engineers 


1205 Webster Ave. Chicago 14, Tl. 
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‘Use the right blade 


STAR 


MAKES IT! 


Sear makes blades for cutting every- 
thing a hack saw or band saw can cut 
—a complete line. That’s why your Star 
supplier can tell you—quickly, expertly 
—what Star Blade will do 
your job best! 

Free Booklet of Hack Saw 
Hints. Specifications, tips 
on use, prices. Free from 
Star suppliers. 
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and shapes. Hand propelled, these tools pro- 
vide access to places unreachable by means 
of power or flexible shaft tools. Tests have 
proven that patented Metal Products deburring 
tools are especially adaptable for work on 
deep slots, bottom surfaces, chamfering around 











casting hole ID’s, recessed and top holes, and 
long channels. Complete informaticn is avail- 
able from THE METAL PRODUCTS CO., Dept 
27, South Bend 24, Ind., or use INFORM-A 
GRAM Key No. H27-R. 

A POWER-ARM SCREW DRIVER, Tuffy the 
triple. purpose tool, is so much more entelley 
than ordinary screw drivers, it easily unlocks 
formerly unbudgable rusted screws. In reverse, 
Tuffy accomplishes the last quarter turn of 
pressure needed to tighten screws so 
stay put. With the power-arm folded into the 
handle, this tool becomes a standard type 
screw driver. Complete details are available 


they 








trom the SWALLOW AIRPLANE CoO., INC. 
Dept. 28, Wichita, Kansas, or use INFORM 


A-GRAM Key No. H28-R. 
AUTOMATIC RADIAL GUARD is designed t 
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omatic coverage of por- 
with 
Its flexi 
bility makes it applicable to most all portable 
rotary grinding tools. It provides adequate pro- 
tection to both the 
workers. Full 


jive complete and aut 
table emery wheels, wire brushes, etc., 


the exception of the working surface. 


operator and adjacent 
details may be obtained from 





FLOHR MANUFACTURING COMPANY, Dept. 
84, 2221 Elmwood Ave., Buffalo 17, N. Y., or 


use INFORM-A-GRAM Key No. H84-R. 
GRAVITY ROLLER CONVEYORS packaged 
in individual sections are introduced by Lyon 
Metal Products. Their balanced design renders 
modern Lyon convey ter of weight than 
f geil Th ugh ea the trestles 
I ror's maximum weight 

load of up to 20 
will be furnished 






sortable, 





= 




















LYON METAL PRODUCTS, 
Ill., or use INFORM-A- 


irom 





C., Dept. 7, Aurora, 
GRAM Key No. B7-R. 
Reenser-asers AND WIDE-SPREAD eng dean wee 


hout the tocl and die industry, s been 


ugn 





d to the Keckley Hydraulic Die Try 
oss. Hydr tulically operated and pro 
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ins! 
light punch press for large ious: 


7 INCH SHUT HEIGHT 3 INCH STROKE 
Designed to meet war production needs, this new 
Highland all steel punch press is now available! Be- 
cause of its long stroke, 3”, and its ample shut height 
of 7”, this punch press handles those lighter tonnage 
jobs which heretofore had to be run on larger presses. 
The new Highland inclinable punch press features a 
12” x 12” bolster with a 414” diameter plug as 
standard equipment, an open back, a non-repeating 
trouble free clutch, and heavy bronze bearings. The 
highly stressed parts are made of 4140 alloy steel 
machine finished and heat treated to optimum tensile 
strength. The frame is made of*welded and normal- 
ized 1” steel, heavily reinforced. A slight modification 
in the clutch mechanism will allow for automatic 
operation at 120 strokes per minute. The entire press 
occupies approximately 3!/2 square feet of floor space 
and weighs 800 Ibs. (less motor). 

Write today for illustrated folder and further information — 


HIGHLAND ENGINEERING CO. 
1734 Berkeley St. 











Santa Monica, California 
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YOUR SYMPTOMS........... 
soeeeeees-OUR PRESCRIPTION 


Ate: diagnosing your drawing and forming require- 
ments, we prescribe the type of Strenes Metal to fit the case. 

By making slight changes in the formula, we are able to give 
Strenes Metal special characteristics in hardness, toughness, den- 
sity, temperability, acid resistance, magnetic qualities, etc. 

Strenes Metal cast dies have saved a lot of money for manufac- 
turers of appliances, automobiles, blowers, caskets, implements, 
tractors, trucks, and vaults. 

It will pay you to discuss your die problems with us. No fee 
for consultation, of course! 


Strenes WMetal DRAWING AND FORMING DIES 







THE 

ADVANCE FOUNDRY 
COMPANY 

DAYTON 3, OHIO 
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vided with a, double-acting cylinder on the 
down stroke, smooth hydraulic pressure 
eliminates a bar or pry to spread the dies. 





Punch is brought down to the die through the 
Keckley Prefill System. Address inquiries for 
literature to O. C. KECKLEY ( Aang _Dept. 
64, 400 West Madison St., Chic« Ill., or use 
INFORM-A-GRAM Key No. J64- R. 

DESIGNING WORK HOLDING FIXTURES is 
simplified by the Wespo fixture clamp. These 
clamps have ground stud washers. with 
ground spherical radii—allowing the clamp to 
float and so compensate for irregularities in 





the work. The makers are offering exact scale 
template drawings of each type and size 
which enables -tool designers to include the 
right clamp in their fixture design, saving both 
in designing time and fixture cost. Details and 
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specifications are available on request from 
WEST POINT MANUFACTURING CO., Dept. 
41, Farmington, Mich., or use INFORM-A- 
GRAM Key No. J41-R. 

A SINGLE SHANK plus six screw-typs 
interchangeable noses are the parts of the new 
patented machine center set being manufac- 
tured and marketed by the Black Drill Co 
After the shank is placed, it is not removed; 


i) 


noses are simply changed to meet the work 
requirements. This device saves time and 
eliminates shank wear. Get other details by 
writing to BLACK DRILL CO., DIVISION OF 
BLACK INDUSTRIES, INC., Dept. 5-88, Cleve- 
land, Ohio, or use INFORM-A-GRAM Key 
No. 588-R. 

BEING ABLE TO FOLLOW VARIATIONS in 
dimensions as small as one-hundred thou- 
sandth of an inch, the ‘Super’ sensitive dial 
indicator is being manufactured by the B. C. 
Ames Co. Used as a master check, both in the 





—— 


4 





room and on the preduction line, the new 
tor has a diamond contact, suiting it to 
s analyzing. Write to B. C. AMES CO., 
Dept. 1-89, Waltham 54, Mass., for special 
data, or use INFORM-A-GRAM Key No. 189-R. 

SEVEN HOLES “e VARIOUS SIZES can be 
jrilled in one cy¢ cle through the combination of 
1 Zagar 2000 Series 7-spindle Gearless Drill 
Head and a 1” capacity Zagar five-station 
Index Fixture. As a finished part is removed 
1 new one is loaded and four other parts are 
drilled simultaneously. Steps of the operation 









ce 
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HANDNIB 


A Hand Operated Combination Nibbling, Shearing, 
Punching and Rod Cutting Machine. ( With swivel base) 


Capacity: Nibbling and Shearing 3/16” flat stock .. . 
Punching Holes up to 4%” in %” sheets . . . Rod 
TTT IN Cutting 3/16", %", 5/16" and 3%” round 
bars. Ask for Descriptive Folder. 





Rich 


THE NATIONAL MACHINE TOOL CO. 


1536 CLARK STREET ° RACINE, WISCONSIN 


GIBSON 


“KNOW 


DEVELOPS 
BETTER 
SPRINGS 


~—utilizing new and old ma- 
terials in new designs to save 
space and weight — often 
with increase in spring life, 
capacity and efficiency. 















Range of effective usages has been considerably 
increased. More intricate shapes and bends 
are now possible. Heat treatment and heat 
setting have been greatly refined. Investigate! 


THE WILLIAM D. GIBSON CO. 


(DIVISION OF ASSOCIATED SPRING CORPORATION) i 
1800 CLYBOURN AVENUE CHICAGO 14, ILLINOIS é& a 
%: Mee ee 
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is are described in 
3AR TOOL, INC 


1s applied to various nee 
jetail in Bulletin TDJ by 
Dept. 6-50, 23880 Lakeland : V 
Ohio, or use INFORM-A-GRAM Key No. 650-R. 

APPLICABLE WHERE FORCES OF PUSH. 
PULL, LIFT, or pressing are directly or indi- 


rectly needed, a new line lers is 









sama yng ne 








land Engineer 
es are drilled 
mounting holes, strong ind steel tie 
rods, standard cil and m proof leather 
T ; 
. 


now being pr 1} 
ing Co., Inc. Special 


i 
mS, 








or asbestos cups. | tiled alog may be 
requested from the OAKLAND ENGI NEERING 
CO., Dept. 72, 800 10 th Avenue, Oakland 3, 
Calif., or use INFORM-A-GRAM Key No. J72-R. 

COMPLETE INTERCHANGEAB'LITY OF RE- 
PLACEMENTS is assured with the new Boyar 
Schultz Adjustable Drill and Reamer Holder 
made to close precision dimensions. Designed 
to take the strain of heavy production runs, 
this holder has hardened and ground mating 
surfaces to enable quick and easy timesaving 
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te 


idjustments. Special data will be sent upon 
request by BOYAR-SCHULTZ CORP., Dept. 
6-12, 2112 N. Walnut St., Chicago 13, IIL, or 
ise INFORM-A-GRAM Key No. 612-R. 
SENSITIVE CONTROL OF BLADE SETTINGS 
1 Lovejoy slotting cutters is obtained by the 
‘ddition of a screw adjustment to the blade 





} 


positive-locking’’ device. When blade ad 
istment is required, either for resharpening 
r for the exact control of slot width tolerances 
luring milling, the “positive-locking’’ device is 
nosened by unseating the taper pin. A 
»cessed-head screw, at the bottom of each 
ide, is then turned to move the blade ur 
r retract it) the exact amount required. Sav 
; on carbide are affected when resharpen 
ing because each tip need be moved up only 
1 sufficient amount to be cleaned up. An ad 
litional long-life provision is the extra large 
ungsten tip on the blades. The rigidly con 
structed forged steel body, plus the Lovejoy 
positive-locking” device, enables the blades 
to withstand heavy or intermittent cuts with 
ut loosening or breakage. Details and 
specifications on this cutter will be sent by 
the LOVEJOY TOOL CO., INC., Dept. 28, 
Springfield, Vt., or use INFORM-A-GRAM Key 
No. 28-R. 
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Bp) ce 
UY Suds Fd 
Gives Continued Accuracy, Rapid 


Measurements 


THE CLARK has everything you want in a hard- 
ness tester—direct reading precision dial, durable 
construction, ease of servicing. Three standard 
models s hipped complete with weights, dust 

rotectors, diamond and steel penetrators, test 
Blocks. and anvils. 


CLARKATOR CHECKS DIAL INDICATORS with micrometer 
speed and sine bar accuracy. Easy to operate— 
just four simple steps. Complete instructions 
permanently fastened to base. 








CLARKATOR CHECKS DIAL 


INDICATORS 


MASTER DIAMOND CHECKING SET 
eliminates hardness 
tester errors. Consists 
of a master diamond 

enetrator and two test 

locks. Precision is as- 
sured over a long pe- 
riod because the set is 
used only for checking. 
Furnished in leather 
case, 


Learn the truth about 
hardness testing! This 
20-page reference man- 
ual (right) contains in- 
formation on history, 
theory, practice, and 
equipment for modern 
hardness testing. Avail- 
able to executives with- 
out charge. Write Dept. 
MMS today! 











CLARK INSTRUMENT, INC. 


10200 Ford Road. . Dearborn, Mich. 


“MASTER DIAMOND 
CHECKING SET 




















OFI 


ee 





itch Feeds for your punch: pres 
ick- bottom cost. They are ac 






FEEDS 


Springfield, Mass 





H. E. DICKER D., 321TD Albany St., 
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[ant face Yaris 


-— FORMING DIES 


wie the MEW Ogg ponoy 
SPRAY-WELD PROCESS 








Dies Spraywelded 
with Colmonoy 
ALMOST 
last forever 


It ie the unanimous feeling of 
those who hard-face their dies 
by this method. 

The Colmonoy Sprayweld 
Process unites welding and 
metallizing practices. Col- 
monoy No. 6 is first sprayed 
on the die surfaces to be faced. 
By this method, the exact 
amount of overlay can be ap- 
plied smoothly and uniformly. 
This overlay is then fused to 
the base metal with on Oxy- 
Acetylene torch to obtsuin a 
fusion bond identical to that 
obtained when the same alloy 
in rod form is applied by weld- 
ing. The final result is a smooth 
unifurm overlay, free from po- 
rosity, and requiring sery little 
if any finishing, before being 
put in service. 

The Colmonoy Sprayweld Process may be used 
for parta of almost any size, ranging from large 
dies, like the one shown in the picture, to small 
plug gages. About the only limits to the Process 
is the ingenuity of the user. 

The Colmonoy Sprayweld Process may be 


executed in one of two ways, by 


(1) The New Colmonoy Spraywelder, which is 


used to spray Colmonoy No. 6 in Powdered Form. 


WALL COLMONOY CORPORATION 
7™ FLOOR FISHER BLDG., DETROIT 2, MICH. 








The Spraywelder is a new powder-spraying unit 
developed by Wall Colmonoy Corporation, for 
use with the Sprayweld Process. 


(2) Colmonoy Plastic Bonded Rod, which can 
be used in conjunction with standard wire 
metallizing equipment. 


For full information on the Colmonoy Spray- 
welder Process. or the sensational new Colmonoy 


’ 


“*Spraywelder’’, write to 
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Keep Informed! 


PUBLICATION PREVIEWS 





CATALOGS « BULLETINS + SPECIFICATIONS 





Use our postage-free Inform-a-Gram for your request 


RUST IS INEVITABLE WHEN FERROUS 
METALS are exposed to air, but not when they 
are protected by NoRust, the protective coat- 
ing that is designed to withstand extreme 
temperature changes, the heaviest downpour 
of rain, salt air, and rough handling. Easily 
applied to bare or painted surfaces by spray- 
ing, brushing, or dipping, it dries in 15 to 30 
minutes, netting protection indefinitely. Yet, 
it can be removed instantly with gasoline or 
kerosene. Producing a hard flint-like surface, 
No-Rust is never sticky, therefore foreign sub- 
stances will not adhere to the surface. You 
can get more information about ‘this product 
from FROST PAINT AND OIL CORP., Dept. 70, 
1209 N. E. Tyler St., Minneapolis, Minn., or use 
INFORM-A-GRAM Key No. J70-R. 

A COMPLETE SERVICE FOR THE DESIGN- 
ING and building of gages, special tools, dies 
jigs, fixtures, and special machines is ren- 
dered by The J. C. Ulmer Company, now in its 
fiftieth year. Originally established as a manu- 
facturer of precision instruments, today this 
company specializes in extensive precision 
service. Write for the story of their progress tc 
THE J. C. ULMER COMPANY, Dept. 6, 1791 E 
38th St., Cleveland, Ohio, or use INTORM-A 
GRAM Key No. F6-R. 

INCORPORATING THE PRINCIPLE of the 
centerless grinder, the Steinle Centerless 
Thread Generator employs revolving twin 
hardened rolls to displace, and not remove, 
metal. Quickly changed from one setup to 
another, this machine, used successfully by 
precision manufacturers, does not require a 
skilled operator. Study the details and illus- 
trations of the descriptive booklet put out by 
THE STEINLE MACHINE COMPANY, Dept. 58 
Hartford, Conn., or use INFORM-A-GRAM 
Key No. J58-R. 

MEETING THE NEED for a simple and 
accurate machine die to produce at high 
speeds identical threads on interchangeable 
parts, the “Acorn” Die has been developed 
by the Greenfield Tap and Die Corporation 
These factory tested dies are easily set up 
sharpened, and adjusted concentrically. The 
latest material about “Acorn” dies is avail- 
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able from GREENFIELD TAP AND DIE 
CORPORATION, Dept. 1-08, Greenfield, Mass., 
or use INFORM-A-GRAM Key No. 108-R. 

SIMPLIFIED PRACTICE FOR INDUSTR‘ES 
USING ABRASIVES is reviewed in conjunction 
with specific jobs in the new Armour catalcg, 
‘Coated Abrasives.’ These products conform 
to the U. S. Department of Commerce Simpli- 
fied Practice Recommendations R89-40. The 
catalog may be obtained by contacting 
ARMOUR SANDPAPER WORKS, Dept. 2, 
shicag Ill., or use INFORM-A-GRAM Key 

H9_R 

DESIGNED FOR THE AVERAGE JOBBER as 
purchasing executives and engineers, 
catalog, “Mid-West Dependable 
rasives jives a cross-index of weights 
and unit prices, corresponding to 
i descriptions of abrasives, grinding 
and sharpening stones. Write for 


2 to MID-WEST ABRASIVE CO., Dept. 


1] 
well a 





the 32-page 





3-94, Owosso. Mich., or use INFORM-A-GRAM 
Key No. 394-R. 
ENABLING THE DRAWING OF RADII 


WIIHOUT USING A COMPASS, two new 
templates have been devised and announced 
by Rapidesign, Inc. The desired radius is 
merely placed tangent to the ends of the line: 
to be joined and the radius stencilled by fol 
lowing the curve. Radius Guide gives radii ur 
to %”; Radius Master, up to 37-32nds in in 
crements of 1/32”. Further details about these 
instruments are available from RAPIDESIGN 
INC., Dept. 66, P. O. Box 592, Glendale, Calif. 
or use INFORM-A-GRAM Key No. H66-R. 

AN UNSKILLED OPERATOR can turn 
ut a perfectly nd spiral point in a very 
short time by using the Blake Flute Grinder 
which easily and accurately sharpens both 
straight and angular fluted tools. The new 
Blake grinder is safer, also leaving the opera- 
tors hands and body free cf the grinding 
wheel; all d into a 






dust is blown downward 
coolant collector pan. Bulletin 466 giving de 
; is available upon request from the ED 





wealth Ave., Newton Centre 59, Mass., or use 
INFORM-A-GRAM Key No. 79-R 
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POWER, SPEED, STRENGTH, AND ACCUR- 
ACY are features of the Hartford Milling Vise 
which incorporates dual handle, one hand 





operation, and a heat-treated steel movable 

jaw. It is fashioned t btain absolute align- 

ment without danger of distortion. Request 
P 





additional data about this 
and Bulletin V-100 from the 
CIAL MACHINERY CO., I -75, Hartford 
Conn., or use INFORM-A-GR: ey No. 575-R 

A NEW RUBBER TYPE PRINTING METHOD 
which enables one to use different faces and 
in the ritk 






ing Vise 
FORD SPE 











sizes of type 1 line perfe 
alignment is being n by A. 
FORCE CO., 216 ‘Nict Av I 1 8 
N. Y. Both the e s t 
from rubber in « € 

grooves which od t 





information t 
INFORM 


finger pressure. W 
the manufacturer, D 

A-GRAM Key N« 
TAPERS ARE ‘TURNED FASTER, MORE 
ACCURATELY, the Monarch Anti-Friction 
Bearing nai gr hone nt, which 
heavier cuts than any other attachment. Its 
many advantages add up to substantial cost 
reduction. Further informaticn is ntained in 
Bulletin 1955 AL from THE MONARCH MaA- 
bd Dept. -38 Sid Iney, 





takes 





CHINE TOOL CC 
Ohio, or use INFORM-A-GRA y No. 

MAKING wd POSSIBLE TO COMPLETE A 
SERIES of ations with removing th. 
work trom align 1er s ic 
Chucks and Cellets 
the closing collar t 
slowing the machine. Rs bou s 
time-saving tools in a new 2-color brochure 
recently announced by ] PR 
SAFETY CHUCK CoO., Dept. 
St., Chicago 6, Ill r us 
Key No. 623-R. 

A COMPLETE METAL- won yenay UNIT, in 

cluding steel type as req 1 patented 
er grip single l 1 hold 
as many as nine s Y} i 
and illustrated in a new bulletin published 
by the M. E. Cunningham I Utility 
outfit can be f ngeable 





NT 








Chang 





raising 
without 











lescribed 






used for all 


metal-marking purposes. Write to M. CUN 
NINGHAM CoO., Dept. 1-70, 104 E arson St 
Pittsburgh, Pa., for this factual bulletin, or us¢« 


INFORM-A-GRAM Key No. 170-R 

HOW AIR POWER TARES _OVER THE 
WORK of the devices } 
Specialties Co. is « 
illustrated 32-page | 
Included are the main features 
Mead air presses, vis 
valves, and feeders, p il 
data and blueprints. A locse 
is enclosed. Write to MEAD S 
Dept. 5-69, 4114 N. Knox Ave., C 
or use INFORM-A-GRAM Key No. 


In 














SHOWING IN ACTUAL PHOTOGRAPHS 
THE MANY PROCESSES to which the Master- 
form cutting tools are subjected, Masterform 
now available gives in detail the 

of M isterform tools, tool descrip- 
accompanying price list. Get 


literature 
icb ability 
tions, and 





this b om the MASTERFORM TOOL 
0. _ 2532 Irving Park Road, Chi 
1g¢ or use INFORM-A-GRAM Key 





946-R. 

MOVING PARTS OR CHANGING BUSH- 
wren ad NOT NECESSARY when drilling, tary 
ring, chamfering, cr inspecting 
he mpact LiftSwing Fixture. This 
sermits parts to be accurately loaded 

ide 1 the top. The top plate car 
swung for inspection while ir 
rite for a de iptive folder t 
CORP., Dept. 84, 237 
J. J., or use INFORM 





inter! 
















A-G Al yl > 54-1 

TAKING THE MAGNETIZ: NG CURRENT OFF 
A POWER LINE, t Power Factor Regulator 
raises the power factor and renders more 
lation to the cost cf current, by 
Haug System cf control. Hav- 
moving pa tts, the Power Factor Regu- 
l snance and eliminates 
Literature giv 





ed explanations of the 
om t»xe MODERN 
O., Dept. 29, 176 W 





or use INFORM-A 
EXTREME RIGIDITY AND SPEED ARE 
FEATURED by the ' hia aes ore’ lathe boring 
t whic strength in boring 
superior mate 
attains special 
the entire compound rest 
sI round halves for the 
ir. A folder discussing 
perative positions of 
lable from the OLIVER 
,. west 738, 2932 5S. 
16, Ill., or use INFORM 








versatl 
rial ar 
tigidity 








A-GRAN {Key N R 
TWO DESIGNS OF ‘HYDRAULIC BORING 
MACHINES set ur suit various needs are 
clearly t i discussed in new litera 
from the Hydro-Borer Co. 
iting dimensions and 
illy equipped units 
saf catalog material 
n available upon request 
1 I BORER CO., Dept. 81, 
W. O ye Grove Ave., Burbank, Calif., or 
use INFORM-A-GRAM Key No. J81-R. 
A COMPLETE DESCRIPTION AND ACTUAL 
PHOTOGRAPH of each of 24 styles of the 
Ferracute — line tke up the very com 
plete brochure Fr for Profi 
tble .Pro iain . Press manu 













ute Presses 
sse 


1vailable 
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More welding and less time 
spent in flopping, propping 
up and crawling around 
weldments is the end result 
of the C-F Positioners in 
this welding department. 

Mounted on C-F Welding 
Positioners, weldments can 
be quickly brought into po- 
sition for a downhand pass 
—better, more uniform 
welds with resulting econo- 
mies and production in- 
creases follow. Weldors 
spend more time welding 
when they work with C-F 
Positioners because one 
“set-up” on the table allows 
them to maneuver the job 
without assistance, whether 


CULLEN-FRIESTEDT CO., CHICAGO 23,1LL. 


CRATEX RUBBERIZED ABRASIVES 
BLOCKS 





hand or power operated Positioners are used. 
Power operated, variable speed C-F Position- 
ers, with table rotation speeds in any range 
from 0 RPM and up, coupled with table tilt 
to 135° from the horizontal make them the 
logical choice for any production welding op- 
eration. Like all C-F Positioners, they have 
drilled tables for easy set-ups or tables can 
be quickly removed for installation of special 
fixtures or jigs. Write for Bulletin WP 22. 
CULLEN-FRIESTEDT CO., 1316 S. Kilbourn 
Ave., Chicago 23, Il. 


positioned welds 


~ 2 
GA mean better, more 
; economical welds 






















STICKS 
Do Better Work 


Superior quality 
Blocks and Sticks for 
removing rust, slight 
blemishes, heat 
marks, tarnish and 
stain; also cleans 
and polishes molds; 
removes burrs from 
light castings. 


1t Tool and Supply 
Dealers 


ASK FOR CATALOG, 


CRATEX MANUFACTURING CO., 95 Natoma St., San Francisco, Calif. 
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facturers for over eighty years, Ferracute 
offers consultation on individual production 
problems. Send for this new literature to 
FERRACUTE MACHINE CO., Dept. 77, Bridge 
ton, N. J., or use INFORM-A-GRAM Key 
No. J77-R. 

A WIDE VARIETY OF ROTATING ELEC- 
TRIC MOTORS, DYNAMOTORS and converters 
meeting many jcb requirements are illustrated 
and their construction and performance dis- 
cussed in the recently published catalog of the 
ELECTRIC SPECIALTY CO., Dept. 78, Stamford, 
Conn. This literature also includes an histor- 
ical outline of ESCO manufacturing methods 
and accomplishments. Write to the above 
address for their catalog, No. 46-1, or use 
INFORM-A-GRAM Key No. J78-R. 

A PERFECT ALL-AROUND TOOL FOR CUT- 
TING OFF PIPE, TUBING, conduit and small 
bars of ferrous and non-ferrous metals, the 
Machine-Craft portable metal cutting saw will 
cut flush and square to any wall or surface. 
Weighing only 14 pounds, it may be used also 
as a bench tool. Illustration and literature are 
available upon request from MACHINE-CRAFT 
MFG. CO., Dept. 74, 3805 Avalon Blvd., Los 
Angeles 11, Calif., or use INFORM-A-GRAM 
Key No. J74-R. 

PROVIDING FRICTION-FREE TURNING, Jer- 
gens Anti-Friction Pilot Bushings are set on 
Precision Roller Bearings. Mounted either in 
fixtures, chucks, or directly in the spindle, 
these bushings allow heavier cuts and con- 
tribute to accuracy, endurance, and economy. 
Send for descriptive material from JERGENS 
TOOL SPECIALTY CO., Dept. 18, 712 E. 163rd 
St., Cleveland 10, Ohio, or use INFORM-A- 
GRAM Key No. J18-R. 

WITH A PRESSURE RANGE FROM “DELI- 
CATE” to two and a half tons, the Air Hy- 
draulic Press does countless operations on 
metals, plastics, ceramics, and leather. It has 
a uniform stroke which delivers ram pressures 
50 times the air intake pressure. No shock or 
racking noise accompanies operation which is 
by hand or foot operated valve or push but- 
ton controlled solenoid valve. Write for the 
new explanatory catalog from AIR-HYDRAU- 
LICS, INC., Dept. 51, 120 W. Middle St., 
Chelsea, Mich., or use INFORM-A-GRAM Key 
No. J51-R. 

MANUFACTURING METHODS ARE AD.- 
VANCED AND COSTS REDUCED with strictly 
interchangeable “Standard” Steel Die Sets. 
Re-work and fitting is unnecessary in replacing 
die shoes and punch holders; sets are fitted 
with high quality, gaged guide pins. STAND- 
ARD MACHINERY CoO., Dept. 30, Providence 7, 
R.1., will send Catalog Section DS, or use 
INFORM-A-GRAM Key No. F30-R. 

AUTOMATICALLY COUNTING FINISHED 
PIECES AS IT GUARDS, the Searjeant “Count- 
ing Guard” marks a simple yet distinct 
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improvement in mechanical safeguards. Easily 
installed and adjusted, the Counting Guard 
is based on the sweep action of an adjustable 
guard arm which works with each downward 
stroke of the ram. Get the ilustrated folder 
about this device from the W. H. SEARJEANT 
CO., Dept. 14, 89 Allen St., Rochester 6, N. Y.. 
or use INFORM-A-GRAM Key No. G14R. 

TWO NEW “TIMESAVER” MACHINES ARE 
DISCUSSED in a recent brochure: the marking 
machine is for use on round stock; has easily 
changed individual letters. Low cost and a 
full guarantee are offered with the Time 
saver Hand Tapper which is designed for 
small run tapping and reaming production. 
Write for the Timesaver folder explaining 
these machines from TIMESAVER TOOL CO., 
Dept. 80, 3128 S. Main St., Los Angeles 7, 
Calif., or use INFORM-A-GRAM Key No. J80-R. 
Re-work and fitting is unnecessary in replacing 
INFORM-A-GRAM Key No. F30-R. 

SUITABLE TO ANY. ALL, OR A COMBINA- 
TION of machine movements, the “Hy-Mac” 
Hydraulic Power Units are easily adapted to 
machine conversions, riveting and piercing, 
broaching, grinding, welding, and presses. 
After needs are determined, trained hydraulics 
engineers skillfully recommend a power unit 
and layout of the circuits to best do the job. A 
ten-page booklet discussing the units is avail- 
able from HYDRAULIC MACHINERY, INC., 
Dept. 32, 12825 Ford Rd., Dearborn, Mich., or 
use INFORM-A-GRAM Key No. 32-R. 

GIVING LARGE CAPACITY AT LITTLE 
COST, the Delta-Milwaukee Coolant Pump and 
Tank is adaptable and adjustable to most wet 
machine tools. A portable unit with 16 gallon 
capacity, it is self-contained, and of simple 
construction. Literature is available from the 
DELTA MFG. DIVISION OF ROCKWELL MFG. 
CO., Dept. 51, 600 E. Vienna Ave., Milwaukee 
Wis., or use INFORM-A-GRAM Key No. 51-R. 

ENJOYING THE ADVANTAGES OF FASTER 
CUTTING SPEEDS and longer tool life of car 
bides, Ford Standard and Miniature Solid 
Carbide Burrs are precision ground by ex- 
perts and can serve in many instances in 
place of hand-filing and grinding operations. 
Photographs showing actual sizes, styles, and 
cut of these burrs, plus price lists, are in the 
new literature now available from M. A. 
FORD MFG. CO., INC., Dept. 42, 732 W. First 
St., Davenport, lowa, or use INFORM-A-GRAM 
Key No. A42-R. 

THE COST REDUCING ADVANTAGES tool 
and die makers get from the new air-harden- 
ing die steel recently invented by The Car- 
penter Stee] Co. will be demonstrated during 
the National Metal Congress and Exposition 
in Atlantic City. Advantages of this new steel 
are low temperature heat treatment, uniform 


hardening in heavy sections, and minimum 


distortion and size change. Detailed informa- 
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TO IMPROVE PERFORMANCE 
equip your Surface Grinders 
with MASTERDRIVE 

... it's simple . . . it’s complete 


By eliminating complicated pulley arrangements 
and costly lineshaft maintenance, Masterdrives 
power surface grinders for maximum efficiency 
and economy. 

Masterdrives for surface grinders are engineered 
as complete units ready to install. No machine 
work needed. Proper belt tension is maintained 
at all times. 

For information on Masterdrive for your grind- 
ers, simply state the make. Phone, write, or wire 


today! Over 1200 Drive Specificationg—name your 
machine—we'll motorize it. 











ME 
MTUji7,) THE MASTER ELECTRIC CO. 


eS a, INDUSTRIAL EQUIPMENT DIV., DAYTON, OHIO 


Machine Drives © Electric Hoists © Electric Hammers © Engine Driven Generator Plants 
Portable Grinders © Big 3 (Power, Tool Operation, Concrete Vibtation) Units © Tampers » 





WITH A 


/ 


Allied’s R-B 
Interchangeab'e 
Punches and Dies 
for the metal-work- 





ing and plastics in- 

dustries are available from stock in standard round, oblong and square 
shapes of almost any required size. Special shapes, such as those illus- 
trated, are promptly furnished to your specifications in any size or 
material. Full information ‘and comprehensive R-B Catalog on request. 
a °«@ 


° &. 
° 
+ 


ALLIED PRODUCTS CORPORATION 
Sa 
Department 21 @ 4634 Lawton Ave. @ Detroit 8, Michigan 


g ¢ 
© * 
bed 2 
@ “conventions © 
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tion on this new steel is available from THE 
CARPENTER STEEL CO., [ 38, Reading, 
Pa., cr use INFORM-A-GRAM Key No. B38-R. 

DISCUSSING THE MANUFACTURING METH- 
ODS OF SCHERR’S unique which 
is now provided with a ten thovsandth inc 
vernier, an eight-page illustrated booklet is 
available from the George Scherr Co. Their 
line of micrometers, formerly manufactured 





micrometer, 


under the name of Reed, permit uniform ac 
curacy, durability, easier reading, and a 
smooth “‘feel’’. py of this klet may | 








had from ed G EOR 3 SCHERI 1O., Dept 
4-90, 200 Lafa > St., New York 12, N. Y. 
use INFORM- A. GR AM | cey N . 490-R. 

ENABLING TWO TOOLS TO BE GROUND 
SIMULTANEOUSLY at the same or different 
angles, Willey’s New Ur versal A e 
bss provide 2s a dual « e cf ar Ss 

to 90°. A separate unit t studded to the body 
the adapter, this angle protractor meets 
requirements for accurate, speedy agri 
carbide cutting tools, for use on carbide to>l 
grinders, and lends itself to a variety of other 
machine operations. Get additional literature 
from WILLEY’'S CARBIDE TOOL CO., Dept. 
5-51, 1340 W. Vernor Highway, Detroit | 
Mich., or use INFORM-A-GRAM Key No 
551.5-R. 

yr apenerunerecnage in seg PRICE LISTS, 
and valuable engines a, the new 28 
page catalog now being di by the 
Nelco Tool Co., Inc., presents their line of 
Carboloy tipped shell mills, end 
mill cutters, half side mills, key seat cutters 
solid Carboloy reamers, and other cutting 
tools. It is available upon request from NELCO 
TOOL CO., INC., Dept. 72, 370 Hamilton Ave 
Brooklyn 31, N. Y r use INFORM-A-GRAM 
Key No. E72-R. 

FEATURING EXTENS! VE _IMPROVEMEN7S, 
the Cincinnati No. Milling Machines 

completely new. Especi 1, in 
eae producing small and 
parts, the No. 2 MI has crank 
sixteen spindle speed and fee 


























eous for 





edium sized 
selection of 





rapid traverse, heavy 

vibration damper, plus many 

devices. Send for the ] 1ge, de 

let, Publication No. M-1429-1, fron 

CINNATI MILLING MACHINE CO., Dept. 2-33 





Cincinnati 9, Ohio, or use INFORM-A-GRAM 
Key No. 233-R. 

VOLUME PRODUCTION and wena SLENDER 
PARTS requiring extrem: and fine 
finish is fulfilled with i Wi I n No. 1 
Swiss Type High Precision Aut > Limits 
of a few ten-thousandths on diameter and 
concentricity are maintained. Specifications 
and data are available from THE WICKMAN 
CORP., Dept. 5-26, Detroit, Mich., or use 
INFORM-A-GRAM Key No. 526-R. 

EXACTLY FITTED IN DESIGN AND WORK- 
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renga FOR THE JOB it is intended to d 

Continental Broach is ground to exception 
se tolerances. Ac mplete rance cf in 
and external broaches, broach fixtures, 
and pullers, are available. Get in 
h with CONTINENTAL TOOL WORKS, 
DIV. OF EX-CELL-O CORP., Dept. 7-37, De- 
trcit 6, Mich., or use INFORM-A-GRAM Key 
No. 737-R. 

RAPID CUTTING, HIGH LUSTER, HEAT RE- 
S'STANCE AND LONG LIFE are obtained by 
Abrcsive Clcth Bench Rolls, Mold Pol 
ing Compound and Abrasive Powder for 
molds and general lapping work. 
1re indispensable companicn sup 
old makers; details are available 
DETROIT MOLD ENGINEERING CO. 
Dept. 2-64, 6686 E. McNichols Rd., Detroit 12 
Mich., or use INFORM-A-GRAM Key No. 264-R. 

SUPPLEMENTING THE USE OF WOVEN 
WIRE, Lektromesh, the one-piece solid metal 
screen, is stiff, strong, and cannot ravel. Most 
applicable in the finer sizes beyond the limits 
cf perforated metal, Lektromesh hole diameters 
are extremely accurate and vary from 40 to 
4C 0 mesh. Further details about Lektromesh, 
including samples, will be sent from the C. O. 
IELLIFF MFG. CORP., Dept. 8-61, Southport, 
Conn., or use INFORM-A-GRAM Key No. 861-R. 

TANNED AND IMPREGNATED TO WITH- 
STAND A WIDE RANGE of temperatures 

ediums, and pressures, Alexander Leather 
Packings come in four standard types carefully 
fitted to production needs. With consideration 
for the variance in industrial conditions, a 
well-illustrated and fact-packed booklet is 
available to help with packing selection from 
ALEXANDER BROS., Dept. 76, 406 N. Third 
St., Philadelohia 23, Pa., or use INFORM-A 
GRAM Key No. F76-R. 

IDENTICAL WELDING CHARACTER'STICS 
ARE ATTAINED at all heats with the Larkin 
Welder. Constructed of high grade die-stamped 
silicon steel sheet, it employs four oversize 
coils of copper with mica, spun glass and 

insulation. Constant vcltage is as 
by #he Amperage Glide Control. All 
ind sizes of Larkin Welders are de- 
sed in detail in a loose-leaf folder now 
1 from LARK!IN LECTRO PRODUCTS 
pt. 87, New York 30, N. Y., or use 
INFORM-A-GRAM Key No. J87-R. 
ON THE SPOT COLD BENDING IS POSSIBLE 
the Pcrtable Hydr raulic Pipe Bender 
gives the machinist complete visibility 
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plies for m 


from 



















ae 






du the operation without removing the 
pit m the die. Suitable for a —— variety 
{ bends, this unit provides a special die for 
each size. Write fo r beer new well-illustrated 
Bulletin, WS-No. 4 lable from WATSON- 


STILLMAN, DISTRIBUTOR PRODUCTS DIV., 
Dept. 44, Roselle, N. J., or use INFORM-A- 
GRAM Key No. B44-R. 
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MIKRO-INTERNAL 
- INDICATOR - 


The Mikro-Internal Indicator is a new assembly. The 
| gage itself is an application of the Mikrokator frict:on- 
less amplification applied to the standard line of 
Internal Indicators. 
























The dial is graduated in .0001” with a scale range of 
006” and for closer tolerances can be had with a scale 
range of .0024” graduated in .00005”. These szale 
ranges and graduations can te had in diameter ranges 
of 13/16 to 6” with a standard measuring depth of 4”. 


It is rapid, reliable, sensitive, light, compact with 
positive repeat readings. It is an ideal instrument 
for checking internal diameters in size, out of round 
and taper, both in the shop and in the inspection 
department. 





Write for Literature Today 


SWEDISH GAGE CO. OF AMERICA 


8900 ALPINE AVE., DETROIT 4, MICH. 








po YOU HAVE A LIFTING AND CARRYING PROBLEM? 


Solve it with Portelvator, the Hamilton 
Portable Elevating Table. No other unit of 
equipment does so much for so little. 

Standard models lift and carry loads up 
to 5,000 pounds. Special models built to 
solve ‘‘out-size’’ probiems, 

Used to lift to desired height for any 
operation, then smoothly rolled to the 

; next machine and height-adjusted as 
| required. Used as a level under over- 
hanging work; as a portable work 
i bench; to charge and discharge heat 
bs A treating furnaces. Used in tool room 

\4 and stock room, in loading and un- 
loading. 

Write for descriptive literature today 
... Now, while that good impulse holds. 
(It doesn't cost a cent to find out!) 
Address Department C 


THE SUPER SENSITIVE DRILLING MACHINE 
j TAPPING MACHINES PORTELVATOR 


ppole) Ege) ) 7... bi 


NINTH STREET AT HANOVER +: HAMILTON -OHIO: U-S-A 
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COMBINING PRECISION AND VERSATILITY, 
Nichols Millers can be put to work in the 
toolroom or laboratory for high speed semi- 
automatic jobs, second operation milling, bor- 
ing or fucing, or for special applications. An 
exclusive lever, rack and transverse feed is a 
Nichols development which gives saddle and 
table the flexibility cf lathe carriage and cross 
slide to their hand feed millers. Descriptive 
literature may be secured from NICHOLS- 
MORRIS CORP., Dept. 943, 50 Church St., 
New York 7, N. Y., or use INFORM-A-GRAM 
Key No. 943-R. 

ABSOLUTELY CONTROLLING PITCH DI- 
AMEiER, lead and angle, Republic Ring and 
Plug Thread Gages are electrically hardened 
to eliminate all distortion or strain. Relieved 
major diameters which permit the maximum 
number of resets and reworks at minimum 
cost, a special dust groove, and lapped 
threads are other features of the Republic 
Gage. Write for further details to REPUBLIC 
GAGE CoO., Dept. 923, 2228 Fenkell Ave., De 
troit 21, Mich., or use INFORM-A-GRAM Key 
No. 923-R. 

COMPLETELY ELIMINATING FRICTION. 
LAG, AND BACKLASH, the Mikrokator insures 
positive and dependable repeat reading. Util 
izing 100 percent mechanical amplification, 
this instrument gets instant response without 
vibration to the true reading point. Explana- 
tory material covering the construction and 
usage of the Mikrokator and available attach- 
ments will be sent upon request from the 
SWEDISH GAGE CO. OF AMERICA, Dept. 85, 
8900 Alpine Ave., Detroit 4, Mich., or use 
INFORM-A-GRAM Key No. B85-R. 

MEASURING THE HARDNESS OF METALS 
with either the recording or direct reading 
portable Scleroscope is explained in Bulletins 
S-22, S-30, and S-32 published by the Shore 
Instrument and Mfg. Co. These instruments 
have incorporated an equivalent standard 
Brinell scale, which facilitates the testing of 
large jobs too heavy to be moved. Copies of 
these bulletins will be sent on request from 
THE SHORE INSTRUMENT AND MFG. CO., 
INC., Dept. 126, Jamaica, N. Y., or use 
INFORM-A-GRAM Key No. 126-R. 

CUTTING QUICKLY AND ECONOMICALLY 
all types of rods, tubes, angles, heavy 
rounds or flats and irregular shapes, the 
Johnson Metal Cutting Bandsaw (dry cutting 
model) gives smooth, quiet cut results. Easily 
doing work that would tax much more expen- 
sive machines, this bandsaw requires only 
one or two minutes for setup, thereafter 
handling itself. Write for descriptive literature 
to JOHNSON MANUFACTURING CORP., Dept. 
648, Sales Office, 5000-4 Chrysler Bldg., New 
York, N. Y., or use INFORM-A-GRAM Key 
No. 648-R. 

PROVIDING A BUILT IN “SHOCK AB- 


SORBER” for cutting strains and shocks, 
“Cushioned” Carbide Tipped Tools feature 
tips with copper shim cushions on the bottom 
surfaces. This cushion overcomes the weak- 
ness of tensile strength and elasticity of car- 
bide, and consequently delays the breaking 
down of the cutting edge. Get the illustrated 
Catalog No. 502 and price list covering these 
tools by writing to GENERAL TOOL & DIE 
CO., INC., Dept. 36, 555 Prospect St., East 
Orange, N. J., or use INFORM-A-GRAM Key 
No. G36-R. 

CENTERLESS GRINDING PARTS UP TO 1” 
DIAMETER while maintaining a 10 micro finish 
or better is possible with the new bench model 
centerless grinder recently announced by the 
Morrow Engineering Co. Embodying an angu 
lar and profile dresser, this compact unit is 
easily adjusted and operated. An illustrated 
leaflet, including specifications and a 2-view 
diagram, will be sent upon request by MOR 
ROW ENGINEERING CO., Dept. 88, 1132 E 
Firestone Blvd., Los Angeles 1, Calif., or use 
INFORM-A-GRAM Key No. J88-R. 

GIVING ABSOLUTE PRECISION ON SHORT 
OR LONG RUNS for practically any type 
press, Whistler Adjustable Perforating Dies 
are interchangeable and of simple design for 
easy manipulation. With a background of 26 
years experience, S. B. Whistler & Sons dis 
cusses these dies with die assemblies, punches 
and bushings in their new catalog No. 44. Con 
taining diagrammatic views and price lists 
this 24-page study is available upon request 
from the manufacturer, S. B. WHISTLER 6 
SONS, INC., Dept. 88, Buffalo 17, N. Y., or use 
INFORM-A-GRAM Key No. 88-R. 

HOLDING WORKPIECES of regular or irreg 
ular shape for compound angular dri..ing 
milling, grinding, turning, and boring is ac 
complished by the Collins Co. Axial Work 
Holder. Settings are made without the use 
of sine bars, gages, jacks, blocks or wedges 
but through a graduated ball and collar 
The holder has a full movement through 360° 
and can be positively locked in any position 
required. Angular uses for these work 
holders are only limited by the user’s imag- 
ination. For complete details and specifica: 
tions, write COLLINS INDUSTRIES, INC., Dept. 
92, Bryan, Ohio, or use INFORM-A-GRAM Key 
No. J92-R. 

VARYING DRILL PRESS SPEEDS by con 
venient, quick shifting is desirable on drill 
presses equipped with multiple spindle tur- 
rets. Literature describing the Era Variable 
Speed Drive attachment also gives the speed 
ranges obtainable on various makes of drill 
presses when equipped with this attachment 
Copies of this literature will be sent on re 
quest from ERA METER CO., Dept. 11, 3940 
N. Kilpatrick Ave., Chicago, Ill., or use IN 
FORM-A-GRAM Key No. FII-R. 
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Use “‘SAFETY’’ Marking Tools for 


“WEDGE-GRIP” 


STEEL TYPE 
HOLDER 


@NO CHIPPING 
@ NO MUSHROOMING 


Rapid Type Change Feature ~ 


Here’s the ideal hand style marking tool 
for your applications where fast changing}\ 
of characters is required. It has gained 
widespread popularity through the safety 
factors of Mecco “Safety” Steel andg/, 
Wedge-Grip. Prompt shipment on orders 
'ettg § tage 





“ONNINGHAM Co, 


SAFETY STEEL STAMPS 


104 E. warson Street Pittsburgh 19, Pa. 








SAFE-FAST MARKING | 











“,. BUSIEST MACHINE ON THE FLOOR” 





Better 
Because 
It's Built 
Better 





This rugged, precise 
No. 4U Universal 
Grinder usually 
turns out to be the 
busiest machine on 
the floor, either in 
production shop or 
tool room. That's because there's 
hardly a grinding operation, light or 
heavy, within its capacity that it doesn’t 
handle smoothly, efficiently. Its cost 
is moderate. 

Full) specifications are contained in 
Bulletin No. 4. Write for your copy 


today. 
PRODUCTION MACHINE CO. 
Dept. TD CREENFIELD, MASS. 


ONLY WITH THE 


Cen ter Scope 
can you get i ee 


UNQUESTIONED ACCURACY 


























Center Scopes are Accurate 
Plus or minus one ten thousandth 


Center Scopes are Fast 
Line-up your layout in 30 seconds 


Center Scopes are Simple 
Anyone can use them 


Insist on the Genuine Center Scope 
WRITE FOR CATALOGUE NO. 10 
CENTER SCOPE PRODUCTS 


3829 San Fernando Road 
Glendale 4, California 





NOVEMBER, 1946 








SEND FOR NEW CATALOG YR 








ae aCe e Just off the press — the 
Lobel : most complete of its kind, 
illustrating the full line of 
ROTARY FILES, RASPS AND BURS GROBET ROTARY FILES, 


CUTTERS, DIESINKER’S 
) | BURS, etc., in size, shape 
| and coarseness of cut for 


every i Ss i . 
RR AE 5 OR every industrial purpose 


HAND CUr - MLL CUT , 

(Please make your request for 
GROBET ULE COMPANY OF AMERICA “Catalog YR” on your firm 
428 CANAL STREET wew TORE 13, &. £ 


: letterhead) 
PRE R a  * C n aN cam 


GROBET FILE CO. of AMERICA 


421 Canal Street (*:Sc%. \ New York 13, N. Y. 


ee 
IMPORTERS OF GROBET SWISS FILES ““Semecoo” MFRS. OF GROBET ROTARY FILES 
PLANTS: NEW YORK, CHICAGO, LOS ANGELES 


VIMCOLIGHT | *xiccunrraa 


SHADOWLESS LIGHTING | COMTORPLUG 





































2-point ‘gaging 
automatically 
assured 


SAVES TIME AND EYESIGHT 


Automat’ec features 


VIMCOLIGHT provides co~trolled brightness on sesure identical 
vital work areas....WITHOUT GLARE. Less fractional ten-thou- 
eye interference speeds up production .... decreases — ae 
costs ....betters morale. VIMCOLIGHTS are | Saikee oF = 6UNS Urs 
easy avd avick'y installed. Standard equipment | tards. Not a passing reading. Detects front 


. . or back taper, ovt-of-reund, barrel shape, in 
on many nationally known machine tools. addition to showing exact s'ze of hole. For 


machine operaters, routine inspection, lab- 
eratory checking. 


Request New Rulletin 33 


THE COMTOR co. 


82 Rumford Ave. Waltham 54, Mass. 


On-the-spot lighting from anv angle 






117 BRAYTON ST. 
BUFFALO 13. N.Y. 








NA 
MFG. COMPANY. inc. 
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SHOP 





For 


You And Your 





AIDS 





Job 





Use our postage-free Inform-a-Gram for your requests. 


GRINDING IS AN ANCIENT ART practiced 
for centuries. Modern practice is treated 
“Grinding Wheel Data Book,” a new and 
revised edition, containing a wealth of up-to 
the-minute information on grinding wheels and 
practices. In addition, there is included the 
Wheel Selection Table covering many recom 


mended specifications for grinding a large 
variety of materials. Maximum operating 


speeds for various types and grades of wheels 
are listed in tables; a handy chart for calc 
lating grinding wheel speeds is offered in the 
book. Request your copy of this data book 








from Dept., Simonds Abrasive 
2, Tacony and Fraley Sts 


or use INFORM-A-GRAM 


Advertising 
re i . 
Company, Dept. 1-72 


Philadelphia 37, Pa 


172-R 
NOVEMBER, 


Key No. 


1946 





A ara SELECTOR a n Eutectic low 

ture Iding r for use with Oxy 
Cc rng furnace, carbon arc 
iting, gives properties of 











information. High 
and less stresses, 


yarping and are advantages of 





with (gas), and Eutec 
rc). listed in standard 
ith work tals on which to be 





available from Eutecti 

poration, Dept. 81, 40 
York 12, N. Y., or use IN 
81-R. 


A copy is 
Velding Alloys 
Worth St., New 


‘ORM-A-GRAM Key No. 








NEW INFORMATION covering | technical 
phases of the sodium hydride descaling 
process, together with suggested types of 
equipment for use with this process, is given 

1 ne literature by Holden. This information 





problems in 
It would be to 
e process and 
now using acid 
will also be in 





is an asset to companies h 
leaning and desca 
intage 








ted in tt 1vailable upon 

I est fron mpany, Dept 

New Haven 8, Conn r use INFORM 
150-R. 


1AM Key No. 
“CHARACTERISTICS OF KENNAMETAL” 
nts informaticn gathered together and 
The high de 
stance 





are well 
well known, or 
nany distinctive 

> exemplified 
etal compositions 
luable properties 
mbinations. The 
nature of Kenna 








metal t s, and brings toc ether in 
ries 

k Inc., Dept. 33, 

I be, Pa 1s INFORM A-GRAM Key 








“WEAR. HEAT AND CORROSION resisting 





ys available in istings, rolled forms 
ling 1 I cutting tools are de 
ibed in a k “Haynes Alloys’ 
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SHOP AIDS 








A chart describes a number of these alloys 
and their significant properties; available 
forms of these useful materials are discussed; 
and literature about the alloys is listed at the 
end of each of the descriptions. The company 
has had broad experience in producing alloys 
by the investment method, in cluding making 
of millions of turbine buckets for aircraft 
turbosuperchargers, and all types of small 
machine parts such as gages, blades, nozzles, 
bushings, sleeves and valves. Request your 
copy from Haynes Stellite Co., Unit of Union 
Carbide and Carbon Corp., Dept. 64, Kokomo, 
Ind., or use INFORM-A-GRAM Key No. C64-R. 

WHAT ARE THE IMPORTANT FACTORS to 
consider in buying diamond tools? Which 
diamond tcol prevents injurious overheating of 


the diamond? What diamond tool minimizes 


oe CHISEL TOOLS 





resetting? What device prevents wasteful 
overwork of diamonds? These questions are 
answered in a new catalog just issued by J. K. 
Smit & Sons, Inc. Very helpful information plus 
pictures cf the use of diamond tools for boring 
turning, roughing, semi-finishing, and form 
dressing will also be found in this publication 
Request a copy on your letterhead addressed 
to J. K. Smit & Sons, Inc., Dept. DT, 157 Cham- 
bers St., New Vork 7, N. Y. INFORM 
A-GRAM Key No. 48-R. 

“TOOL STEEL FOR THE Baprsel — 
GiIsr”’ presents, in a pock oklet, 
series of articles explaining ristics of 
different types of oil hardening and 
ing tool steels and high speed steels; 
purposes for which e oh is best 
suggestions for heat treatmer 
basic types of tool steels. Q 
tempering of tool steels; a 
grinding; a hardness con\ tak as and 
useful mathematical rul in the back of 
this book, particularly mpiled for the shop 





or use 





tir harden 
outlining 
1dapted; and 
the four 
1enching and 
saragraphs on 




















man. Request your copy from Crucible Steel 
Company of America, Dept. 2-56, ¢ Chrysler 
Bldg., 405 Lexington Ave., New York 17, N. Y., 


or use INFORM-A-GRAM Key No 
142 


256-R 


FACTS CONCERNING COOLANTS, SPEEDS 
AND FEEDS for turning, facing, boring, and 
milling steel, cast iron, non-ferrous, and non 
metallic materials are clearly given in the new 
catalog of the Vascoloy Ramet Corp. Almost 
as comprehensive as a text book, this technical 
carbide manual features tables giving angles 
for turning tools and milling cutters and rec- 
ommends thickness of tcol tips and machin 
ability ratings for various materials. There 
are ten full pages of tool engineering informa 
tion plus illustrated lists of nearly 500 stand- 
ard carbide tools and blanks. Copies of this 
booklet are available from Vascoloy Ramet 
Corp., Dept. 25, N. Chicago, Ill., or use 
INFORM-A-GRAM Key No. 25-R. 

APPLICATION OF “DAG” COLLOIDAL 
GRAPHITE in all liquid carriers is shown by 
related dispersion charts for water, oil, vola- 
tile hydrocarbons, alcohol and special solu- 
tions, with photographs giving the complete 
story of colloidal graphite’s versatility and 
usefulness in the new 16-page, 3-cclor “dag’’ 
technical booklet. Including interpretations of 
the 19 fundamental properties of colloidal 
graphite, with reference and indexing to 23 
ieces of specialized technical literature, this 
log is free upon request from Acheson 
ids Corp., Dept. 45, Port Huron, Mich., or 
se INFORM-A-GRAM Key No. A45-R. 

ADVANTAGES AND ECONOMIES OF OAK- 
ITE SOLUBLE OIL in machining, cutting, and 
grinding on ferrous and non-ferrous metals are 
liscussed with reference to war experience 
and current use in hundreds of plants in a 20- 
page manual just issued by Oakite Products, 
Inc. Several pages are given to starting point 
formulae for coolant emulsions and a full 
section covers the correct mixing procedures 
for coclants so as to avoid inverted emulsions 
This helpful information is available upon 
request from Oakite Products, Inc., Dept. 1-21, 
57 Thames Ave., New York 6, N. Y., or use 
INFORM-A-GRAM Key No. 121-R. 

FIGURES, DATA AND OTHER INFORMA.- 
TION designed to assist the estimator, set-up 
man and operator in employing production 
tapping to the best advantage are found in 
Production Tapping Guide” recently pub- 
lished by The Cleveland Tapping Machine Co. 
Suggested approximate efficient maximum and 
minimum tapping surface speeds for non-fer 

us materials, cast metals, steel, and plas- 
ics are given in table form, accompanied by 
tbles converting tapping surface speeds to 
spindle rpm. Suggested lubricants and cool- 
ants for production tapping these same ma- 
terials are also tabulated. Suggested cor- 
rections of troubles encountered in tapping 
and drilling are included. Copies of this 
tapping guide. can be obtained on request 
from The Cleveland Tapping Machine Co. 
Dept. 242, Hartville, Ohio, or use INFORM-A- 
GRAM Key No. 242-R. 
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Suprom 2 


LAY-OUT.AND 





For Tool, Die, Pattern or Template layout on 
‘ metal... Quick identification of stock and 
parts ... Shows up in sharp relief —dries in- 
stantly —easily removed...Write for circular. 
*Purple shipped unless otherwise specified 














Super-Spacer and Equipment 


Greater Speed With Accuracy 
HARTFORD “SUPER-SPACER” 
So many different jobs can be done 

more economically with the Hartford Su 

per-Spacer that it will pay you to inves 
tigate its possibilities for your shop. 

Standard equipment includes mask 

plates, reversible jaw self-centering 

chuck, sliding handle chuck wrench, It’s 
moderate in cost. Write for illustrated 
applications bulletin. 






TRE WARTFORD SPECIAL MACHIRMERY 66. 


fe) memisteae ate + waartene con 










SOMETHING NEW 
IN 3-WAY PARALLEL 
SET-UP BLOCKS 


One Handy Set Speeds Set-ups 
To 12 Different Heights 






Set includes six exch 
of two sizes: 1" x 2"x 3" 
and 7/8"x 1-1/4°x 1-1/2" 


This handy, compact set of Moore 
3-Way Parallel Set-up Blocks takes 
the place of a large number of con- 
ventional parallels. Each block may 
be used in any of its three dimen- 
sions to build up to 12 different 
heights. 

Spaced around the work-piece to 
provide support, parallel or per- 
pendicular to working surfaces, 
they eliminate sagging, localize 
stresses and hold work rigidly 
throughout the machining opera- 
tion. And they may be placed to 
avoid interference with holes being 
bored or ground 

Moore 3-Way Parallel Set-up 
Blocks are carburized chrome- 
nickel steel, finish-ground to 
|. .0002”-.0000”. Sides are para'lel 
within .0001”, perpendicular with- 
in .0002”. Write for descriptive 


literature. ehie 
Toot 

MOORE SPECIAL TOOL CO., INC. 

726 Union Ave. * Bridgeport 7, Conn. 
















MANUFACTURERS OF 
BORER AND MOORE 


MOORE JIG 
Ji1G GRINDER 















PRECISION DRILL JIG BUSHINGS 


Standard sizes and styles in stock for prompt delivery. 
Write for catalog showing table of standard sizes of bushings with 
price list and other valuable information for the tool designer 


REPRESENTATIVES 
BUFFALO, N. ¥ NEW YORK, N. ¥ HOUSTON, TEXAS DAVENPORT, OWA SEATTLE, WASH. 
Kelly Tool Co Carlton Eberhard Chickering Tool & Equipment Co. Davenport Engineering Co. H. F. Soderling Co. 
Cleveland 8196 Wisconsin 7-9193 W.-6-8584 Diol 2.2279 MAin 6056 
* DETROIT, MICH CHICAGO, ILL * STRATFORD, CONN PHILADELPHIA, PA LOS ANGELES, CALIF. 
Booth & Shaw Prescott Production Tool Co. Elsworth Steel & Supply Co Albert R. Dorn Walter W. Millar 
TEmple 1-4040 ARmitage 3364 BRidgeport 7-3317 DElowore 3553 PRospect 2687 


*Stock carried at these locations 


ACCURATE BUSHING COMPANY, 440 North Ave.; GARWOOD, N. J. “2.2815" 


neue TOOLS - TIME - LABOR 
with the Improved » NMC 
= DEMAGNETIZER 


No shop or toolroom can afford to be without 
one. Thoroughness of the AMC Demagnetizer 
will give greater precision to finished parts. 

















One pass through AMC Demagnetizer removes 
all magnetism from processed purts. Large 
flat surfuces are demugnetized by sliding unit 
over surface. 

@ Our AMC Demagnetizer will pay for itself in a few weeks. Standard 
units available, and special sizes to order. 


Write today for illustrated circular. 


ALOFS MFG. CO. 


1619 Madison Grand Rapids, Mich. 
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MIRROR FINISHES 


lt? Minutes trstead of Hours 





On Tungsten Carbide, Tool Steels, 
Special Steels, Chrome, etc. 


Laboratory Graded 


Pure Diamond Powders and 
Diamond LAPPING COMPOUND 


Produces super-finishes and pol- 
ishes down to less than a MICRO- 
INCH with INCREDIBLE SPEED. 


Write us your lapping problems. 
No obligation. 


. 1 SPRUCE STREET « NEW YORK 7,N.Y. 








; ACE ABRASIVE LABORATORIES ; 





sanment- 
re Catalog- 


e ui 
work on ” f 
w aver: Write 


suneAce, GROUND 
assu 
PARALLELISM AND 
High FINISH & 





NOVEMBER, 1916 


nnouncing the 


MEAD 


HAM 




































MER 


Ready ... Mead’s 
new air-powered 
Impact Hammer 
- - weighing only 
27 pounds... yet 
having a wallop like 
a pile-driver! One 
of its outstanding ap- 
plications is multi- 
ple piercing of large 
metal sheets before 
or after forming. It 
can punch holes as 
close together as 
134” on centers. 
Value of the impact 
readily adjusted 
from 4,500 pounds 
down to only a few 
ounces. Set-ups are 
quick, easy. Besides 
innumerable 
punching opera- 
tions, with suitable 
attachments it is 
capable of upsetting 
rivets, blanking out 
soft materials with 
knife dies, light 
coining, forging op- 
erations, etc. Get 
complete facts on 
this versatile, handy 
new tool and other 
Mead Air Power de- 
vices. Write 
for Catalog. 


* 


MEAD 
SPECIALTIES COMPANY 


| 4114 No. Knox 


DEPT. HA-116 


Chicago 41, Ill. 
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FORM-GRINDING 


.. is our business! 


@ Your own products are your specialty. 
Why not let us form-grind the illustrated 
types of form flat-drills in which we 
specialize? 


Our entire organization is keenly interested 
in ‘‘Form-Grinding’’ and its problems. 
Facilities include J. & S. ‘‘Form-Dressers,”’ 
J. & S. ‘‘Form-Grinders,”’ and all necessary 
form-grinding equipment. The ‘“‘know- 
how”’ developed by supplying some of the 
outstanding manufacturers in industry, is 
available for your quality tool require- 
ments—and at competitive prices. Your 
requests for quotation are solicited on that 
basis. 


Write for booklet or send prints today! 


& TOOL CO. 477 main st., East Orange 4, N. J. 


Manufacturers of “Qlseidonmotion” Radii and Angle Dressers 





| —— 


CLEAN, SHARP IMPRESSIONS 





Deep, hand-cut letters done in special formula steel, the 
: Ne eal result of 90 years of die making. Faces angled for extreme 
CHAMFERED strength. Ideal for parts identification, tool marking, num- 
bering, etc. Available through mill supply houses. 
CORNERS -- (Also made in REVERSE for MOLDS and DIES) 


Woggean & Pettis Mfg. Co.. New Haven, Conn. 


FOR LOCATING 
BASE OF LETTER 
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EVERY TOOL SHOP 
Should have a NEWAATALOG | 


SENT UPON REQUEST— 
CONTAINS ESSENTIAL DE- 
SIGN DATA ON AIR CYL- 
INDERS and AIR or HY- 
DRAULIC CHUCKS, etc. 











Anker-Hoitn 
MFG. CO. 


2735 CONNORS STREET 
PORT HURON, MICHIGAN 


yeo* 
casweo ** 
. an! 











- TOOLMAKERS’ 


i PRECISION — Complete 
fn GEAR PRODUCTION 
EQUIPMENT 




















Priced for Cutting, Finishing, 
~~ “ie To Sell H Lapping and Checking 
JOSEPH B. FAKES & COMPANY | MICHIGAN TOOL COMPANY 
—_ ETOWAN AVE. ROYAL OAK, MICH. | 1==7171 E, MeNichols Rd. ___ Detroit 12, Mich—— 








DANNEMAN “STYLE X”” DIE -SETS 


For SMALL PRESSES and FOOT PRESSES 
e Ten different die spaces having die shoes and punch 
holders interchangeable. 


e@ One hundred combinations—any punch holder to 
any die shoe. 


e Double duty, quickly convertible from either foot press 
to power press with ‘’PS”’ adapter. 


@ Die spaces, sizes from 21% x 214” to 444 x 514”. 
Write for catalog 


ACME - DANNEMAN COMPANY, INC. 


| 213 Lafayette St. New York 12, N. Y. 











L 
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| 
THREAD GRINDING 
BROACHING 
MAGNETIC INSPECTION 





Accurate 


w—- MACHINE COMPANY 


— MANUFAC 


AVIATION & AUTOMOTIVE PARTS 
eak Specialists 


1917 EAST 61H ST. + CLEVELAND 3, OHIO 











THE HABIT 
OF PRECISION 


@ Established over e half-century ago to design and 
build fine surveying instruments that had to be 
accurate, The J. C. Ulmer Company has always 
made precision a habit. 

Today this Ulmer habit of Precision Service is paying 
dividends to many of the outstanding industrial plants 
of America in the e of their 


Uimer-built tools, gages, jigs, fixtures end special 
i rf -C machines 
E- TA- o Write today for our new folder, ‘Precision Service’. 
ARBOR SPACERS | 2:5:U:MEE commny 
The Habit of Precision Since 1893 


1791 East 38th Street * Cleveland 14, Ohio 


4g3” 











Save time in setting up milling 





machine cutters, and wherever 
accurate spacing must be ob- 


tained and maintained. 





WAKCO-NOVOTNI WEIGHT RULE 
Made of metal. Not only for enables you to calculate almost instantly the weight 
t but also b aluminum, Srecs. east Iver, copper, leek magnesiom 

- iron, coppei e magnesiu 

greater accuracy, ut also ° and steel, in balls, bars, ouben. fillets, penngonel, 
= octagonal, plates. prisms, pyramids, % round, ‘/2 round, 
cause they will not be affected round. wedges, etc. Rule made with all-white plastic with 

Sere te pec A a a clear wr 
° ' case wi nstruction anual ...... . 
by heat or oil. And can be used ‘eanuaeenee én. 
136% N. 12th St., Phila. 7, Pa. 








over and over. Standard sizes 
from .001” to .125”. Specials, 


cut from bar stock, in any length 








and ground to decimal. 


Order a set of De-Sta-Co Spacers 
from your Mill Supply Distributor 
today. 


DETROIT STAMPING CO. ieee 


=344 Midland’ eel °, ta 3, Mich.= : 
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LET -#cz DO THE WORK OF COOLING 

































@ The NIAGARA AERO HEAT 
EXCHANGER makes the atmos- 
pheric air take up the heat you 
want to remove from power equip- | 
ment or industrial process. It is | 
done by the evaporation of a 
small amount of water, removing h 4 B ARAN 
1000 BTU for every pound of water | hte QW 
evaporated With this method it | Hig Sp ee =~" 
is also easy to control tempera- | 
tures closely ... to assure accu- | 5 U RFA Ck b RIN D [ R 
racy in process results . . . speed- 
ing up production at lower cost. ACCURATE WITHIN .0001 
Well designed and built to last, | 
NIAGARA AERO HEAT EXCHAN- A iti hi built t 
GERS have made an excellent sensitive machine built to 
record for reliability in serviceand | rigid standards of accuracy 
freedom from maintenance trouble 
and expense. and workmanship specially 


Ask for Bulletin No. 96-TD designed “For the job 
NIAGARA BLOWER COMPANY that fits in your palm.” 


Over 30 Years of Service in Industrial Air 


Engineering WRITE FOR BULLETIN 
| 405 Lexington Ave. New York 17, N. Y. 


Field Engineering Offices in Principal Cities 





SANFORD MFG. CO. 
1020-28 Commerce St. 
Union, N. J. 


AIR ENGINEERING EQUIPMENT 
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System Of Individual 
Motor Drives 


for all kinds of machines and equip- 
ment requiring one or many speeds. 





1 Speed © Complete units for Brown & Sharpe, Cleveland and 


other automatics. 


3 S eed ® 3- and 4-speed DRIVE-ALL Gear Transmissions pro- 
P Models vide a sletiies change of speeds through finger-tip 


4 Speed control. 


@ Single speed transmissions, for machines running at a constant speed, a 
better use of higher speed motors through larger driving pulleys, such as are require 
for efficient punch press operations. 


COMPLETE INFORMATION FURNISHED UPON REQUEST 
NNER AVE. 
DRIVE-ALL MANUFACTURING CO. sernorr v4, mick 








NEW SPEED 
and ACCURACY 


WITH MICROLEX "= :- Ks 
ANTI-FRICTION <a 


DIE SETS eee Microlex Die Sets have ball or roller bearing guide 
pins which reduce die setter’s time .. . enable you to 

get into production quicker... permit fast press 

speeds. Microlex Die Sets eliminate all down time 

caused by bound, scored or galled pins. Bearings have 

pre-load of .0015” to prevent play between guide 

pins and bushings. 

You don’t have to wait to cash in on the 


vs profitable advantages offered by 
[ D [ cC MK Microlex Die Sets. A large number 
n c i of sizes are ready for imme- 
_ di 





iate shipment. 





- ” 


EVANS REAMER AND MACHINE CO. 


529 S. Main Street New Lexington, Ohio 
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One man easily places a heavy die in a high 
storage rack with a Lyon-Raymond High-Lift Truck 





Ease! Convenience! Safety! All 
three qualifications of efficient 
material handling are provided 
by this maneuverable, versatile 
Lyon-Raymond truck with .. . 


* Hydraulic operation 

¥ Fingertip lowering control 

* Short turning radius; turns in 
own length 


* 360° turning and operating 
radius 


* Welded tubular and formed 


plate construction 


* Timken Bearings in all wheels 


| Write for latest literature on 


\ this work-saving equipment. 





LYO N-Raymond CORPORATION 





526 Madison St. Greene, N. Y. 


NOVEMBER, 1946 


REACH HIGH AND LOW RACKS 









Meet Varied Needs 
The Milwaukee Die Filer is designed 
to operate at two pre-determined 
speeds . . . 325 or 425 strokes per 
minute... stroke length 1/2”, The 
higher speed is exactly right for the 
free cutting steels, aluminum, other 
light metals, and plastics! 

The slower speed assures maximum 
cutting efficiency and long tool life 
on hard alloy steels. 


QUICK SHIFT: Sp2eds are easily and 
quickly changed by shifting V-belt 
notches on both pulleys. Proper ten- 
sion is maintained on both sets of 
pulleys without shifting motor. 


Write for Illustrated Bulletin 


New Safety Guard 


One-piece, all-metal guard now 
available to all owners and 
purchasers of 
the Milwaukee 
Die Filer. Eas- 
ily installed, it 
gives the oper- 
ator complete 
protection, yet 
does not in- 
terfere with 
speedy shifting 
of drive belt. 


Yuluuiwkee 


CHAPLET & MANUFACTURING CO. 
















1029 S$. 40th ST., MILWAUKEE 4, WIS. 
i ccc 


A 5091-14 


1 


INSIDE DEBURRING CUTTERS = ich sree 


U 


aa 
AW) HAND USE 











_——————— 


s SHANKS FoR — 
—MACHINE DRIVE —— 


STANDARD 
SPECIAL ANGLES (4 THREAD SIZES) 
ANGLES FROM STOCK BLANKS 


30° - 45° 
STOCKED IN 8 SIZES RADIUS TYPE 
EACH ANGLE 10 SIZES 


WRITE FOR BULLETIN NUMBER 15-1 








\ 


SEVERANCE TOOL INDUSTRIES INC. 


730 IOWA STREET 
SAGINAW, ¢ MICHIGAN 





You can’t af- 
ford to risk pro- 
duction losses on 
cut-off work by 
motor failure. 


The Kalamazoo 
uses no special 
motor housings 
or end bells, but 
has a motor 
mounting that 
permits the use 
of any standard 
type motor. 


Kalamazoo en- 
gineers designed 
this feature into 
this machine so 
there would be no headaches due to tempo- 
rary motor repairs. You merely substitute any 
motor available and production speeds merrily along. 


Ask your dealer or write direct for complete information. 


MACHINE TOOL DIVISION 
KALAMAZOO TANK & SILO CO., Kalamazoo 16, Mich. 
In Canada — BRIDGE MACHINERY CO., Montreal 
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Air-O-cheks have 
the ball and socket 
joining the enclosed 
lever to the valve. 



















Note double grip af- 
forded by long, extra 
heavy ferrules machine- 
y formed over special shoulder on 
shank. 


Comparison quickly demonstrates 
such Air-O-chek advantages as leak- 
proof operation, ease of use, depend- 
ability and time saving. 

That’s why four out of five plants 
adopt Air-O-chek Air Guns as stand- 
ard after a comprehensive test. 

Try it. Install a dozen Air-O-cheks and 
compare results with the best you ever had. 

Prompt delivery on high priority. Sizes 
for all requirements. Catalog on request. 


AIR-WAY PUMP & EQUIPMENT COMPANY, 411 S. Jefferson St. Chicago 7. Ill. 


Made of Bar Brass 
and Stainless Steel 











HARDNESS TESTING 








; ARTUS ARBOR SPACERS 

has been done with the The COLOR tells 

SCLEROSCOPE the THICKNESS 

since 1907 ee a ae 

Identity thickness et a glance! 

s 001, . 5, .002, .003, 

bo mek tae 

THE SHORE iow cost, Write for folder. 

INSTRUMENT Spacers, Gachete, Shims 
& MFG. CO., INC. enenenongate 

INDUSTRIAL PRODUCTS SUPPLIERS 
9025 Van Wyck Avenue 106 Water St. Dept. T dk, 5, N. Y. 
Jamaica, N.Y. 














CUT ANY SHAPE CLEVERLY 
with a BEVERLY SHEAR 


Regardless the shearing job, straight or irregular, you 
can do it faster—better with a BEVERLY Throatless Bench 
Type Shear. Comes in 3 sizes . 
No. Bl—cuts 14 gage—weight No. B3—(Equipped with ball- 
18 Ibs. bearing holddown device)— 
cuts 3/16 inch mild steel or 
No. B2—cuts 10 gage—weight 10 gage stainless, weight 
35 Ibs. 58 Ibs. 






The Beverly Shear Mfg. Co., 3004 W. 111th St., Chicago 43, IIl. Dept. 7 
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KEEP SMALL JOBS MOVING 
WITH A LINLEY 


The Linley Miller and Jig Borer is designed for 
fast and accurate toolroom work. It is compact 
and easy to set up and operate. Changeover is 
rapid, with 8 velvet-smooth spindle speeds to 
4250 r.p.m. for a wide variety of work on small 
dies, jigs, fixtures, patterns and models. Keeps 
larger machines on their higher rated 
capacities. 

Other features include: grease-sealed 
bearings ... carefully balanced parts .. . 
direct micrometer setting .. . anti-back- 
lash in quill travel. Needs only 18!” x 
20” floor space. Table top of 7” x 1714” is 
adequate. 










Send for Bulletin. 


BROTHERS COMPANY 
662 State St. Extension 
Bridgeport 1, Connecticut 











for Specification 
d Prices ++ ° 


some inc.) | STUDLER ANGLE COMPUTER 


, Harper Station @ THE STUDLER ANGLE COMPUTER so simpli- 


fies layout of die work, survey of castings, and 
inspection of precision-machined parts that users 
report it is doing the work in one-half to one- 
tenth of the time required by other methods. With 
this instrument, only one set-up of the work is 
required since its surface plate may be rotated 


3, Michigan 


O'ON 





360 degrees in each of three separate directions of 
rotation: horizontally, vertically, and radially. 
_— having a number of ones and related angles 

ay be surveyed in a few MINUTES. Model “A”, 
Suctace Plate 9’ x 4%” x 14”, Model “G” (shown 
above) Surface Plate 16” x 9’ x 1”. Write today 
for Bulletins No. 2 and No. 5. 


THE ANGLE COMPUTER COMPANY 
1709 Standard Avenue GLENDALE 1, CALIF. 
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USE FEDERAL FACILITIES 


for Dies, Special Tools, Jigs, Fixtures, Molds 


Co — . ¥ . Te ne Ty 
| ms. 1 ii 4 | @ FEDERAL equipment 
i 2 | 































is up-to-the minute. 


A aie 
@ Ourtechnique ismod- 


ern— 


@ Our personnel is 
trained tomeet your most 
Aneight-station @xacting requirements. 
progressive dié 


built by FEDERAL. 





@ When you havea tool- 
ing problem, write FED- 
ERAL 


pfeole)Muee) ite) 7 vale), | 
400 N. Leavitt Street 
fo lier Velo mm 88), [elh) 








MILWAUKEE 
Surface Plates 





=¥" | 


CARBIDE 





STANDARD WHEREVER ee 
METAL IS MACHINED ’ 
Over 96% of the machine shops BORING 


and tool rooms use ARMSTRONG 
TOOL HOLDERS, because each 
is a permanent, multi-purpose 
tool that does the work of a 
complete set of forged tools. 
Each is a stronger, more effi- 
cient tool that takes cutter bits 

















A full line of surface plates, angles and quickly ground from stock shapes 
box parallels. Standard plate sizes from Tet Fedan 0a" Ganmee at 
8’ x 8” to 48” x 96”, larger sizes with or 90% High Speed Steel” 
ith the correct AR G 
without legs. Plates are finish- planed TOUL HOLDERS for each op. 
| and scraped to insure a very accurate eration you will be permanently CUTTING-OFF 
t rf, tooled-up for every operation on + 
surface, . lathes, planers, slotters and  rgtuasmnaama 
Write for details. shapers. They are sold by all i 
leading industrial distributors. “ 


i ~ a] Write for Catalog THREADING 
J. C. BUSCH CO. Armstrong Bros. Tool Co. if Sake 
] Engineers & Machinists Since 1907 “The Tool Holder People” _ 


172 SO. FERRY ST., MILWAUKEE, WIS. | *° %: Frangseg Aye Chicago 12 THREADING 
] NOVEMBER, 1916 





NOW YOU CAN SEPARATE AND ASSEMBLE 


DIE SETS..QUICKLY..EASILY..SAFELY! 







with a PERSSON 


DIE JACK 


These Die Jacks eliminate old-fash- 
ioned, unsafe, prying or hammering 
methods. Just clamp on punch holder 
and turn handle. Punch holder is raised 
or lowered smoothly, always under 
control. PERSSON Die Jacks are 
precision built from fine steel and 
alloys—a tool every tool maker will 
want for his tool box or bench drawer. 


NO PRYING - NO HAMMERING 


PATENT - 
APPLIED FOR 





PERSSON MFG. COMPANY, 2 HENRY ST. BLOOMFIELD 4, N. J. 











9”—$ 97.00 


12”— 160.00 
15”’— 185.00 
18’— 220.00 
18”— 350.00 Extra Heavy Duty 
21”— 500.00 Extra Heavy Duty 


590.00 Extra Heavy Duty 

OUR ROTARY TABLE WILL TAKE THE 

PLACE OF A COSTLY FIXTURE. IT IS USED 

FOR ALL KINDS OF WORK ON MILLING 

MACHINES, SHAPERS, DRILL PRESSES AND 
HORIZONTAL BORING MILLS. 


We Can Also Furnish Dividing Attachments. 
Send for Literature and Details 


IMMEDIATE DELIVERY 
| Send for 220 page Free Catalog | 
LAFAYETTE 
TOOL & SUPPLY COMPANY 
128 Lafayette Street, NEW YORK 13, N. Y. 











"PREESION ROTARY TABLES 





1846 Sintictitur $ihteeteinduntry 1946 







ALLOY STEELS 


| A century of experience in the develop- 
ment and application of special steels for 
PRODUCTION, TOOL ROOM, 
MAINTENANCE. 


Seven warehouse stocks of rounds, fats, 
squares, hexagons, octagons. Forgings 
to specification. 


Write for our date sheet book. 


WHEELOCK, LOVEJOY & C0., INC. 


i38 Sidney St 
CAMBRIDGE 39, MASE, 
Cleveland 14, Chicago 23, Newark 5, Detroit 3, 
Buffalo 10, Cincinnati 32 


























156 


TOOL & DIE JOURNAL 





TIMES AS MANY 
THREADED 


PAT. OFF. 


Excerpt from article in 
American Machinist — 


“High-speed steel ground 
thread taps cost more than 
cut thread taps, but cost per 
tapped hole is much less, 
as when tapping at high 
speeds a ground thread tap 
will usually produce at least 


six times as many holes as a BOYAR-SCHULTZ NO. 618 

cut thread tap. It also requires 

ian rota pans oe PRECISION SURFACE GRINDER 

being equal, the ground 

thread tap requires about A MACHINE TOOL designed to 

one-fifth the sharpening for give the fine finish and high degree 
B the same number of tapped of accuracy necessary in the finest 


B holes and is less easily gage grinding and tool and die 
broken. 


making. 
= PROMPT DELIVERY. Many special as 
well as standard taps in stock. 


It is built with a sturdy rugged- 
. . * ness that maintains that fine ac- 
Commercial Pecision curacy for a long period of time... 
pecia much longer than most similar 
Ground Thread Taps tools are expected to last. 
Send for catalog on ; — 
lompany letterhead Such long lasting precision per- 
formance gives the inevitable result 


Le 
New Bedford. Mass. U.S.A. ietamnttannesiamn nena 
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Sensitive Tapping Head 
for 
Fast, 
Accurate 
Tapping 


“TRU-GRIP” TAP 
HOLDER 


The new ‘Tru- 
Grip” is a smaller, 
lighter and more 
accurate tap holder. 
A broached section 
in the chuck re- 
ceives the Satens® 
surfaces on 
spring collet, while 

e tap has a posi- 
tive drive throu “ 
the square hole 
the collet. The tom 
is held in alignment 
by the round and 
driven by the square 
—taps are never 
scored. 





*Cover clamping eliminates chatter 
*Rigid mounting reduces vibration 


The Procunier cover olomaing tapping 
head clamps directly to the drill press quill 
for greater rigidity and freedom from chat- 
ter. Vibration and the tendency to “run- 
out” or “bell mouth” is minimized. Pro- 
cunler Hi-Speed Tap Heads are precision 
built for accurate tapping at high speeds. 
Driven by a cork-faced friction clutch, the 
tap is protected by a soft ‘‘cushion” effect. 
Operators quickly "gates the presence of a 
dull or “loaded” tap by the amount of 
pressure needed to site the tap. The 
clutch instantly slips should the tap strike 
bottom or stick due to tap loading. 


FAST, ACCURATE EX- 4 
TERNAL THREADING 
WITH ACORN DIES 


Do external threading 
jobs faster with a Pro- 
cunier Tapping Head which 
holds standard Acorn dies. 
Cut external threads quick- 
ly in brass, die castings 
and aluminum. 


PROCUNIER 


SAFETY CHUCK CO. 


12-14 S. Clinton St. 





Chicago 3, Illinois 








Procunier Safety Chuck Co. 
12-14 §. Clinton §' 
Chicago 3, III. 


Send me bulletins on ( 2 Procunier High be 


' ‘ 
' ' 
' ‘ 
' ' 
' ' 
' ' 
' ' 
' Tapping Heads Tru-Grip Tap Holders : 
: ) Universal Tapping Machines : 
' ' 
He eee eee eee eee eee eee ee eee : 
' 

Hy PD oven. 000006000 0060s 00 vncneseecessseséee 
BNI os cect cosbuenceasnucaee ere 
‘ ' 
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(CONTINUED FROM PAGE 109) 

a filter be supplied in order that the 
system be kept as clean as possible. All 
of these valves are made with operating 
clearances of approximately .0003” to 
.001”. Any amount of foreign material in 
the oil will, therefore, cause faulty 
operation. While we can recommend this 
provision for keeping our system clean, 
we have no control over the man who 
fits and installs the piping between all 
of these various valves. Since this is 
often the source of foreign material in 
the oil and the reason for faulty opera- 
tion of the circuit, most of the ultimate 
users of hydraulic systems are continu- 
ously confronting us with the problem of 
combining as many of these functions 
into units as the economics of the system 
will permit. 

Further, each pipe connected to our 
typical system and its fittings are a 
potential source of leakage. Here again, 
in order to minimize these sources of 
leakage, the consumers wish this com- 
bining of functions so that internal 
channels and cored passages will be sub- 
stituted for piped connections. 

(TO BE CONTINUED) 





@A ’Scriber That Doesn't Need i 
Constant Sharpening 


@ WILL NOT ROLL OFF BENCH h/ 
CARBIDE tipped point (hardest known sub- f ] 


stance, next to diamond.) Marks without / 
dulling. HEXAGONAL shaped shank pre. f 
vents rolling away when you lay it down, f 
Mechanics Everywhere Praise This” f 
"Scriber. Singlelots $1.25 Ea. 
60rmore $12.00 Doz. fe 4 
(P.P and Sales Tax included.) 1 
Cash or company requisition. 


GUILD PLATERS & MFRS. 


Box 13, Highlands 
Denver, Colo. 













CLEVELAND INDEXING HEAD 
Holds all Straight or Taper 
Shank Tools from 14” to 
and Including 134” diameter 





360 ° Graduations 
In Three Planes 





Write for Catalog. 


GRINDERS & FIXTURES, Inc. 


1261 W, 4th Street -:- Cleveland 13, Ohio 
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CRITERION Gorug Heads 











Original Accuracy 


@ @ 


















Noted for maintaining original accuracy over a 
longer period- Criterion Heads are smooth, com- 
pact, rigid. Parts subject to wear are hardened. 
Lead screw is hardened tool steel, with threads 


Write: ground from solid after hardening. All heads 
Attention have large, graduated dial. Large offset adjust- 
Dept. C ment eliminates need for offset boring bars. Two 


sizes: 1%" and 3”. %” and 1” bar capacity. 
Shanks are interchangeable, enabling operator 
to use head on different machines. Ideally 
adapted for slide boring tool holder on small 
turret lathes. Ask your dealer or order direct. 
Lead Screw \ Request free literature. 
ground from 
solid AFTER 
hardening. 








'Tfew NESTING TYPE 


iy, TOTE PANS 





STEEL FORGED QUARTER TURN SCREWS 
FOR JIGS AND FIXTURES 
Send for Catalogue “A” ~ 


INTER-STATE DESIGNING & TOOL CO. 
3515 N, 10th St. Philadelphia 40, Penne. 




















A REAL HELPING HAND 


It’s a help that die makers, tool makers, machin- 
ery builders and general machinists have long 
sought—a more accurate and surprisingly faster 
way of transferring blind screw holes. 


The Heimann Transfer Screw 
Set is a self-contained, complete 
tool. No wrenches or pliers are 
necessary. Made in 3/16” to 1” 
diameters. 





Send for price list. 


HEIMANN MFG. CO. 
Dept. T 
Urbena, Ohio 
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PROTECT 
PRECISION 
TOOLS 


“Tool Coat” 


(IMPROVED 
FORMULATION) 


4. 





“TOOL COAT” is a tough plastic with special rust inhibit 

ing oils, high mechanical strength and resistance to 
shock and abrasion. Applied by dipping, it protects 
finely finished machine tools until the ultimate user 


peels off coating like a banana skin. 


“TOOL KOTER” thermostatically controlled heating unit 
designed for proper melting of ethylcellulose and other 
thermoplastic compounds. Readily portable. Low wat 
tage, all welded steel construction, heavy duty auto 
matic thermostat, thoroughly insulated. Ready to oper- 


ate including special heat transfer oil. 


uudd Wer, 
oe ' 





YOST DRILL PRESS VISE 


This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 


Offered in two sizes 








Width of Opens Weight 
Vise Ne. | jaw, Inches Inches Pounds 
1D | 8% 4 12% 
aD 5 5% 23 











Do you need a vise of ANY type? 


Write today for bulletins on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN ST. 
MEADVILLE, PENNSYLVANIA 
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ii Protection 
Ease and Speed of 
Application 
Substantial Money 
Savings 
Modern Packaging 
Assurance of 
Delivery in 
Good Condition 
- of Removal 





THE METHOD USED BY LEADING 
AUTOMOTIVE, AIRCRAFT, 
MACHINE TOOL MANUFACTURERS 


Recommendations sub- 
mitted without obliga- 
tion. 

Forcomplete detailswrite 


RILEY & GEEHR, Inc. 


Cne North LaSalle St., Chicago 2, II 
Phone Andover 5292 


SANDER = BELT SANDER o 


Woods Model ‘40° 
FOR METALS, WOOD, 
GLASS, PLASTICS AND 
RUBBER. CAN BE 
OPERATED IN HORI- 
ZONTAL OR VERTICAL 
POSITION. 


SANDER BALANCED 
COMPLETE WITH 


MrT PULLEYS 


TESTED TO 5000 RPM 
394, 


ONVS 1138 


R = BELT SANDER = BELT 
Y 






A husky, ball-bearing sander 
and tool grinder, built for 
maximum efficiency, smooth 
operation and long life. 5” x 82” 
work area, 36” belt. Reversible platen 
usable on either face. Dealer inquir- 
ies invited. 


WOODS ENGINEERING CO. 


NORWALK. CONN 








ieee. St 
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On metal, wood, 
glass, plastics 












































. 
— a 
DIAMOND IMPREGNATED 


| HONES 
(Sintered Steel Bonded) 


The life of carbide tools can be prolonged 
by lengthening the interval between re- 
grinds. And this can be accomplished by 
touching up such tools lightly with FS Dia- 
mond Hones. 

FS Diamond Hones are also recommended 
for shaping special contours on carbide form 


A WHOLE SHOPFULL 






























tools, where diamond grinding wheels do not 
suffice. OF TOOLS IN ONE 
Hone is 6” long overall—diamond section Machinist-craftsmen find . Complete 
being 14” x %”. For best results a 325- it unsurpassed for grind- y h3s 
400 grit is recommended, and FS Diamond ing, drilling, routing. accessories 
Hones are so stocked. Other grits from 100 carving, sanding, pol- ex steel case 
: clusive 
to 600 also available. ishing — 9,994 other {inger-arip $ 50 
° ° uses. recision-en rings hand 22 
Write for further particulars. gineered, AC-DC, with | gloser for 
. more exclusive features $31.75 value 
FISH-SCHURMAN CORPORATION ae eae Gtes anes yp Ps Re: 


230 East 45th Street, New York 17, N. Y. 


CAS C¢ a) Electri-Craft Tool Kit 


CASCO PRODUCTS CORPORATION + BRIDGEPORT 2, CONN 


| PRECISION 
. COUNTERSINKING 


_ FASTER / 


WITH THE AERO MICROMETER 
STOP COUNTERSINK 


Ee 
NEOR 


The Original Oi Hardening, | 
VNon-Deforming High 
| Carbon-High Chrome Steel 








Here's What This Versatile. Dependabie Tool 
Will Do For You 


ALL PURPOSE : countersinks and counterbores 

















———————————————— both in metal and in plastics 
i PZ ACCURATE: accurately limits depth of cut. 
{ My ae Za - regardless of surface variations. 
: ’ Me ae ’ = . PREVENTS BUCKLING: eliminates buckling 
; pana - | troubles in countersinking sheet metal. 
i TOUCH CONTROL: fi 
/ Outstanding in its class! Your best \ inerements ef .00!, without pact riage ac gh gy 
steel for mass production dies. Pos- ¥ autitaiy oanties ani accidental adjustment, absolute 
— —, resistance to abrasion, WAND OF MACHINE designed tor efficient use in either 
non-ae 1 
orming, uniform hardness LOW COST: $7.25, without cutter. Cutters (HS). $1.75 
penetration to center of tool. Keeps IMMEDIATE DELIVERY: your order filed by return mail 
| a keen edge longer than most other Pe eee ae se ee eee ae 
tool steels. Ideal for slitting cutters. h AERO TOOL COMPAN Y BURBANK { 
FURNISHED IN BILLETS, BAR STOCK oe BASE TOES Sin Tee Oe See 
- J 
AND DRILL ROD. | Accept my order for Acre Micrometer Stop Countersinks. i 
{ BULLETIN ON REQUEST | Swecity cutter angie Pilot dia . 
l Please send me free, illustrated brochure. 
y if . 
| I Name Title 
| DARWIN & MILNER Inc. i ! 
j highest grade tool steels Hi Address J 









zee w rovern st CLEVELAND 13, OHIO Mm 
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GREAVES NO. 2 


PLAIN OR UNIVERSAL 


MILLING MACHINE 


FOR PRODUCTION AND 
TOOL ROOM WORK 


Rapid Traverse-6-directions 
One shot lubrication 
Timken bearings 





Overarm 412” Diameter 
Table 52%" x 12” 
Standard taper hole No. 50 











For further information write Dept. M 











NATIONAL DISTRIBUTORS 


H. LEACH MACHINERY CO. 


387 CHARLES ST. PROVIDENCE 4,8. 1. 


AGENTS IN ALL PRINCIPAL CITIES 








Dit HEAD! 
Drill Two Holes At Once 





Sleeve and overarm types 


.--in several sizes. Will double 
output of any single spindle 


drill press. 
Quickly adjusted to de- 


sired drill centers from” to 6”. 


Send for bulletin 


MACHINE & TOOL CO., INC. 
12250 COYLE AVENUE 











J DETROIT 27, MICHIGAN J 
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NPA NORIO AS HOSS 








ee 


OF KALAMAZOO 
GRINDERS 









CARBIDE ABRASIVE 
TOOL BELT 
Model W-10 Model VH-6 
10” Wet Carbide Tool 6” Wet-n-Dri Abra- 
Grinder — one of a sive Belt Grinder, 


complete line includ- vertical or horizontal 
ing Chip Breaker one of many types 
Grinders. Write for and sizes. Write for 


NANCIE RENN BI EE 


Achar $a Nene 








catalog. 





IN OPERATION AT BOOTH A-138, NATIONAL METAL CONGRESS 





catalog. 








1631 DOUGLAS 








AVENUE @ KALAMAZOO 54, 


MICHIGAN 














SPECIM 





DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates 


Simply brush on; ready for the layout 
in a few minutes. The dark blue back- 
ground makes the layout lines show up 
in a sharp relief, and at the same time 
prevents metal glare. Increases effi- 
ciency and accuracy. 


Write for full information. 


THE DYKEM COMPANY 
2201 N. 11th Street t. Louis, Mo. 
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MILL IT 
ON YOUR LATHE 





MILLING ATTACHMENT 
Now — you can do milling, slotting, grinding, 
grooving, squaring shafts, sawing at — and 
many other important operations on your lathe 
PALMGREN MILLING ATTACHMENT is 
a necessary fixture for small shops, schools and 
emergency work in large plants. Fits South 
Bend, Atlas, Craftsman, Logan, Sheldon 
H and all other makes. It has grad- 
uation for rotary angle adjustments, 
also graduated feed and adjustment 
screw. Easily mounted by strad- 
dling lathe’s regular tool post. Try 
one— it will quickly pay for itself. 
IMMEDIATE DELIVERY 












Price 

Width] Depth | Jaws | weight |_ Fits 
Nos. | jaws | Jaws | Open! pounds Pm Post hee | 
| 150) 114"; 1” 1%"| 6% ’ Dis $18.75 | 
250 214” 17/16” | 244” 11 me Dia| 24.75) 
4aoo| 4” | ais” | 4? | 25 | 2” Dis| 39.75 | 

Order from your dealer or jobber. 
Write for circular No. 350. 

CHICAGO TOOL AND ENGINEERING CO. 

Mfrs. of PALMGREN PRODUCTS for Over 25 Years 
= South Chicago Avenue - Chicago 17, Illinois 


oe ce aes 


= ad 


arms cour —— am oe 
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MILLING - DRILLING - BORING 


Heavy Duty 


ATTACHMENT tor “Operations 




















Photo shows a special operation not suited to stand- 
ara straddle mill set up but easily handled by 
means of a RUSNOK Milling attachment used hor- 
izontally on a standard milling machine, saving one 
machining operation and accomplishing greater ac- 
curacy in finished piece parts. Uses many types of 
cutters on a wide range of work. Easily mounted— 
tilts to any angle. Large size spindle (No.9 B & 
S taper). Takes 7%” to %” end mills. Large quill 
with 4” travel, counter balanced, hardened and 
ground. Six speeds 250 to 3000 RPM. Lever and 
worm feeds. ‘2 h.p. motor. Specially engineered 
by RUSNOK to meet modern demands for high 
speed, high precision, heavy duty end mill opera- 
tions. Prompt delivery. 


Write for illustrated circular and prices. 


RUSNOK TOOL WORK 


4840 WEST NORTH AVE. CHICAGO 39, ILL. 









Hundreds of Industrial Plants have 


CUT GAGE COSTS 


with S$CHNACKEA 
FLUSH PIN GAGE 


With this new adjustable gage, you can have 
an accurate Flush Pin Depth Gage quickly 
and save time and money. Serves many 
varied gaging purposes in production and in- 
: spection. Set consists of 3 interchangeable 
. ia “TOLERANCE SET WITH depth rods (1”—2”—3”) and 1” diameter slid- 
i, MICROMETER SCREW ing anvil, adjustable to required depth. Slid- 
eS ing tolerance feelers at the top are set with 
te wpb micrometer screw from plus or minus .000 to 
siciiate 5 .200. Locks firmly. Standard set applicable to 

any decimal dimension up to 3.00”. 


Special anvils and 
available. Write for 


descriptive circular. 1016 E. Columbia St. Evansville, Ind. 
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/HERE’S THE EXTRA 
HELP YOU NEED IN-- 


PRODUCT DESIGNING PRODUCT ENGINEERING 
TOOL DESIGNING MACHINE DESIGNING 
GENERAL DRAFTING PLANT LAYOUT 
ELECTRONIC ENGINEERING 

TECHNICAL ILLUSTRATING 

PRODUCTION ILLUSTRATING 

ARCHITECTURAL DESIGNING AND 

STRUCTURAL DETAILING 


Design Service Co.'s engineering and a staffs can assist you in all the 
above crafts where your d Pp g programs are lagging 








Adequate facilities and skilled help is at your disposal under your super- 
vision if so desired 





We can also arrange to have any number of men from our staffs work at 
your offices for as long o period as may be required 
Write or call for full particulars. 


DESIGN SERVICE CO. 


OFFICES IN 
NEWARK, N.J. NEW YORK, N.Y. Palais PA. CLEVELAND, OHIO 


3 William St 40 Exchange PI 1604 Waln 4614 Prospect Ave 
MArket 2-4310 HAnover 2-7765 PEnnypocker al EXpress 6040 









Accurate Hole Transfer Made Easy With 
NIELSEN TRANSFER SCREWS 


Simply insert in holes, 
invert, strike sharply 





spollage of other meth- 
ods. 7 sizes a 















TAMMS LAYOUT DOPE 


Comes in Blue, Black, Orange, Red. Dries fast. 
Oil resistant. Won't chip, crack or flake off. 
Also ideal as marking dye. Get 8-oz. —_— -in 
cans, pts., qts., drums. SAMPLE FRE 


Inexpensive — Last 

years. Write for cir. 

cular. 

NIELSEN TOOL & 
DIE COMPANY 


TAMMS SILICA COMPANY 


228-TD North La Salle St. «¢ Chicago 1, Illinois 


1966 W. Eleven Mile Rd. 
Berkley, Mich. 




















DUPLEX M-6 


BAND AND DISC GRINDER 


The latest in pedestal type grinders. Actually 
two machines in one! 14’ disc for all rough 
work ... 6 x 48” band for finishing. Preci- 










Famous sion-built to meet postwar production 
for standards— quickly, economically! 
Efficiency Other styles and sizes in New Booklet 


inishing— Write Today 
WALLS SALES CORP. 
306 East 38th Street New York, N. Y. 
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Sawing Stoning 





remeeuens 


BY ALL MEANS USE 












UNIVERSAL MASTER 


WASHER DIES 


Once you invest in 


Hovis Master Dies 
to meet your 
requirements, 


<= 


then these 5 SMALL INTER- 
CHANGEABLE PARTS are all t P 
you need to buy to make = 
a new size washer. : 


> , 
Eliminate the coet of complete 
new dies. Write for literature 








8100 E. Nine-Mile Road, Van Dyke, Mich. 


Phone Centerline 1575 















Write for \e' 
descriptive | oe 
literature. unt. 


‘ee 


@n§ 


HOVIS SCREWLOCK COMPANY 


(Suburb of Detroit) 


ILLINOIS DIE FILING MACHINE 


An accurate, smoothly-operating machine that 


files, saws and stones the most intricate die shapes... 
eliminates tedious hand operations... 


reduces 
costs. It is quality-built for long, 
trouble-free service... 
hardened and ground shafts 
running in bronze bushings 
minimize wear. The 

holding chuck and 

clamping device provide 
perfect file alignment. 


ILLINOIS 


TOOL WORKS 


2501 N. Keeler Ave. + Chicago 39, Ill. 
MANUFACTURERS OF METAL CUTTING 
TOOLS AND SHAKEPROOF PRODUCTS 





YES SIR! You can now 
make your machine a 
“double purpose’’ ma- 
chine, the “Standard 
Way”. STANDARD 
VERTICAL SPINDLE 
GRINDERS can be eas- 
ily mounted on your 
Planers, Boring Mills, 
Shapers, Milling Ma- 
chines, etc., giving you 
added profits! Avail- 
able with or without 
feeds. as preferred. 
/ 
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Mt. Hope & Sixth St. 
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Made of finest steel and artifi- 
cially aged for stability with 
surface hardened evenly. All 
surfaces are ground parallel and 
square within .0002. This angle 
iron replaces many special jigs 
and fixtures and pays for itself 
in time saved in setting up jobs. 

Left: Grinding a fixture 
square both ways. Diamond is 
adjustable on angle iron so wheel 
can be dressed without raising 
or lowering spindle. 

Right: Checking squareness 
of tool in relation to shank. Base 
plate of angle iron permits clamp- 
ing it to surfaee plate. 


Send for folder T-30 








i Wait till you see the Sensational 
| LASSY ‘tics’ ANGLE IRON 
; Holds work accurately and firmly 


For BORING * GRINDING * INSPECTION 





LASSY TOOL COMPANY e Plainville, Conn. 











M.A. me) 548) MFG. COMPANY, INC. 


139 W. FIRST STREET DAVENPORT, IOWA 
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Patented 


> HY-coO 
CENTER-DRILLS 


WILL SAVE FOR YOu, Too’ 


Unbelievable savings are 
reported by every shop using 
the new, Patented HY-CO 
Center Drills. Send for proof 
in booklet-—""A Winner 4 to 1.” 
See how “tip clearance” helps 
prevent center drill breakage; 
why “HY-CO Center Drills” 
have no fatigue point; how 
LINE CONTACT with the 
Center abolishes out-of-round 
work. Send card with name 
and company for booklet to 
Dept. AD. 





PATENT Me 2403 BOF 








lORTHERN 


TWIN RING 
GAGE HOLDER 


e@ Holds rings firmly with- 
out distortion. Pressure is 
applied axially instead of 
radially as is necessary 
with the ordinary holder. 





With this holder there is no need 
to grind outside diameters. Saves 
time in assembly. Rings are 
quickly and easily replaced. Light 
in weight . . . about half the 
weight of ordinary gages. 


Northern Tool and Die Company © thesco 12 tamnor 





Saue 


POWER + FLOOR SPACE olumbia 


SHAFT WASTE © DOWN TIME | : pietels STEEL 


with 
Modern 
Motor Drives 


Low initial cost * Eas- 
ily and quickly installed 
e Ballbearing equipped 
throughout—Trouble free 
operation ¢« Wide range 
of adjustments possible 
¢ Reduces accident haz- 
ards ¢ Quieter, cleaner 
operation ¢ Increases 
lighting efficiency * Sim- 
plifies machine moving 
without shutting down 
other equipment « 
Drives available for 





+¢(,006 


Columbia : 
are pre ,youe 





practically every type 

and model machine tool. 

IMMEDIATE DELIVERY ON ALL DRIVES 
Write for Circular Today 


MODERN MOTOR DRIVES DIVISION 


THE NICHOLS ENGINEERING COMPANY 
2400 W. Madison Street, Chicago 12, Illinois 


en ae COLUMBIA TOOL STEEL COMPANY 








A 
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BURKE 


MILLING MACHINES 





No. 4 Motor Driven MILLING MACHINE 
Mounted on Cabinet Column 


Burke motor driven milling ma- 
chines Nos. 1, 2, 3, and 4 are 
specially suited for handling 
small, difficult work on a pro- 
duction basis. 


Write for complete information. 


Burke Machine Tool Co. 


Conneaut, Ohio 


301 E. 16th St. -:- 
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A MUST 


FOR EVERY TOOLROOM 


Quit HEA 


Johnson 


FURNACES 


Johnson Hi-Speed No. 70 
Heat-Treating Furnace 









2250° F in 30 
Minutes from 
a COLD Start! 






$89.50 


F.0.B. Factory 


Designed primarily for high speed st-els, 
this powerful Johnson Hi-Speed Bench 
Furnace is equally efficient for heat-treat- 
ing ANY steel tools, dies or small metal 
parts. Economical to operate. Easily reg- 
ulated. Firebox 5 x 7% x 9 lined with 
high temperature insulating refractory. 
Complete with Carbofrax hearth, G.E. 
Motor and Johnson blower. 


Order Today 
Write for FREE Literature 
describing all Quick Acting 
Johnson Furnaces. 


‘ JOHNSON GAS APPLIANCE CO. : 
' 575 E Avenue N. W., Cedar Rapids, Iowa. : 

Please send me Quick Acting Furnace 
Literature 


Name 


Address 


















MATCO PRECISION 4//-Avagle VISES 


with patented floating jaw. It is self aligning for instant 
gripping. Gives you a bull dog grip on the center or at 
either extreme ends with the slightest touch. 

Two sizes 314 x 414 jaw width—10 models. 


Your industrial distributors carry our full line. Prompt delivery on most models. 


MACHINISTS TOOL COMPANY 


2830-36 West Lake Street Chicago 12, Illinois 











A New Detail Pass Gage For 


* 
Rapid Visual Checking Hole Sizes | K 2 0 A C | F S 


As new as tomorrow, 
Detail kar ge nce ag 
was developec or rap vis- oe 
ual checking of hole Converted « Reconditioned 
sizes in jig boring. This 
new gage eliminates 






time-consuming caliper Sharpened 
and micrometer checking 
“ae inspection 2 ° 
roo 5 
ai toe Prompt Service on Sharpening 


departments find Detail Pass Gages indispensable 
cost — for quick visual checking or inspection 
of holes. 


The Standard Detail Pass Gage Plug Set 


13 plugs fram \%” 
to 1” in &’’ steps. 
Entering end of each 
plug .005” under 
nominal dimensions. 
Lines clearly indi- 
cate .001” steps : ’ | 
Progressively to top tg ee pe 
of gage or fintsh size. = 

A total of 65 sizes (13 plugs). 

Plugs arranged in handy container, clearly ONANT 
numbered. Price—$25.00 per set F.O.B. Detroit. 
Other sets available which run from 1” to 2°’ 


in diameter. TOOL & ENGINEERING CO. 
Territories Open for Representatives 347 WEST 107TH STREET 
DIEMAKER SUPPLIES COMPANY CHICAGO 28, ILLINOIS 


2679 East Grand Boulevard, Detroit 11, Michigan 


Most Standard Keyway Broaches 
carried in stock. Reconditioning, 
salvaging and converting high 
speed and carbide tipped metal 


cutting tools. 

















|__MANUFACTURERS OF BROACHES—— 
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(4) 
SAVE UP 10 OO OF DIE SETTER’S TIME 
| WITH LEMPCO ANTI-FRICTION DIE SETS 


On one die, Atlantic Tool and Die Company 
saved 40 hours of assembly and set up time, 
by using Lempco Anti-Friction Die Sets. 
Lempco Anti-Friction Die Sets are equipped 
with ball or roller bearing guide pins. That's 
why dies can be set up by hand without 
the use of hammers, mauls, jacks or pry 
bars. This eliminates production delays 
caused by accidents to die and punches — 
saves up to 60% of die setter’s time. 
Lempco Anti-Friction Die Sets positively 
eliminate all down-time caused by bound, 
scored or galled guide pins. 

Write for fully illustrated booklet, ‘Facts About 
Lempco Anti-Friction Precision Die Sets.” 


DEV co 


5713 DUNHAM ROAD * BEDFORD, OHIO, U.S.A. 














“JOHNS” DRILL JIGS LLL 
with the “MEZURALL” TAPE-RULE 


“SPLIT SECOND JIG ALIGNMENT” 
JIG CARRIAGE 









a - es % 


NO RE-CHUCKING 


| for your 





Drill & Tapping, Reaming or 
Counter Boring, etc., Operations 


| Send us your Jigging problems. 


| HEUSER MANUFACTURING CO. LUFKIN 


1638 N. Paulina St. ® Chicago 22, Ill. PRECISION TOOLS - TAPES - RULES 


SAGINAW. MICHIGAN NEW YORK CITY 
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For SAWING - FILING - LAPPING 


Savings in your toolroom time will 
soon pay the low initial cost. 











Tue OLIVER 


DIEMAKER 


The Oliver Die Maker cuts cost of 
production from 50% to 60% in mak- 
ing dies, gages, cams, etc., Does not 
require special men to operate... 





Test the Oliver Die Making 
Machine in your own plant. 
No toolroom is completely 
equipped without one or more 
of these machines. Now, more 
than ever, “‘you need an 
Oliver”. Write for literature. 


OLIVER 


INSTRUMENT COMPANY 
1436 E. Maumee 
Adrian, Mich. 


The “Oliver” is 
safe to operate—no 
exposed belts. 








AUTOMATIC DRILL GRINDERS 
TOOL & CUTTER GRINDERS — DRILL 
POINT THINNERS — TEMPLATE 


= TOOL GRINDERS—FACE MILL 





GRINDERS—DIEMAKING MACHINES 





WRITE FOR 
OUR NEW 
CATALOG 46 


DON’T SCRAP 


WORN AND BROKEN CUTTERS 


FOR 34 YEARS WE HAVE SPECIALIZED IN 

RESTORING DRILLS, REAMERS, COUNTERBORES, 

MILLING CUTTERS, ETC., TO NEW USEFULNESS 
let us help you reduce your 


cutting tool costs just as we 
have for hundreds of others 


H.S.S. & TUNGSTEN CARBIDE 


REPRESENTATIVES IN ALL INDUSTRIAL CENTERS 


NATIONAL TOOL SALVAGE CO. 


6511 EPWORTH BLVD. DETROIT 10, MICHIGAN 
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CONTRACT 


TOOLING 


AND PRODUCTION 





Illinois 
DRESEL-BETZ COMPANY 
Belleville, Il. 


Designers and Manufacturers of Tools, Dies, Jigs, 
Fixtures, Metal Stampings 


* 


PRESS BRAKE DIES 


and Punching 
Attachments for All 
Makes of Press Brakes 


DREIS & KRUMP MFG. CO. 
7428 S. Loomis Blvd. Chicago 36, Ill. 


* 


ROCKFORD DIE & TOOL WORKS, INC. 

1816 Seventeenth Avenue, Rockford, Mlinois 
Phone MAin 3084. Designers and Manufacturers 
Tools-Dies-Jigs-Fixtures. Production Job Work 


Michigan 


DAVIS TOOL & ENGINEERING CO. 
19250 Plymouth Road, Detroit, Michigan 
VErmont 56-6000. Tools and Dies, Special Machinery 
Sheet Metal Stampings and Assemblies 


LINCOLN PARK MANUFACTURING CO 

3306 Dix Road, ——— Park, Mich., y= 
8111. Special high circular, dovetail, flat 
form tool bits. mal machines, jigs, gages and 
experimental parts. panes and salvagin 
high speed flat form, special bits and small fla 
—- Attractive proposition for representa- 

ves. 


New Jersey 


THE VIKING TOOL & MACHINE CORP. 

6 Main Street, Belleville, New Jersey 
Tools- -Dies-Jigs-Fixtures-Molds- Gages-Machines- 
Stampings-Specialties 


New York 


AMERICAN MEASURING INSTRUMENTS 
CORP. 

240 West 40th St., New York 18, N. Y. Jigs, fix- 
tures, gages, dies, precision parts. 

CONRAD & 0 

2-23 Borden Long Island City, N. Y. 
Machine Tools” & Molds, Parts & Machines, 
Aluminum Cast Parts, Aluminum Sheet Formed 
Housings 


RANE TOOL CO., INC. 


a Fy Se, aoe, & ¥. Ag & =. 4 


lanking, Forming, and Dra’ 












| 


Ohio 
CLEVELAND UNIVERSAL 
JIG COMPANY 


13404 St. Clair Ave. Cleveland MUlberry 2600 


DESIGNERS AND BUILDERS 
Jigs & Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 


THE DENNING MANUFACTURING CO. 
1775-81 E. 87th 8t., Cleveland, O., CEdar 0801 
Designers and Builders of High Grade Dies 


GENERAL DIE & TOOL -. 

2067 W. 55th St., Cleveland, O., WOodbine 4736 
Dies, Tools, Jigs, Fixtures, Lignt Stampings 
Special Machinery, Manufactur'! 


THE INDUSTRIAL MACHINE CO. 
1436 East 47th St., Cleveland, O. 
1908. — of "Special aie” 
Machine Work. 


KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Oleveland, Ohio, 
WOodbine 2440-23441. Manufacturers of Special 
—-s Tools, Dies, Jigs, Fixtures, Swiss Jig 
oring 


NOBLE & STANTON, INC. 
998 Broadway, Bedford, Ohio, Bedford 1234. Tool 
Makers—Short Run Production Work. 


PARAMOUNT TOOL CO. 
1392-98 East 43rd St., Cleveland, O., ENdicott 
2220. Jigs, Fixtures, Dies, Experimental Work 


THE PHOENIX MACHINE CO. 

2711 Church Ave., Cleveland, O., CHerry 1048. 
Contract Grinding, Boring and Planing. 
Lester-Phoenix Die Casting and Plastic Molding 
Machines 


A. P. SCHRANER & CO. 

3838 hn gar Ave., Cleveland, O., HEnderson 8644. 
External Cylindrical Lapping Machines, Special 
Machinery, Tools, Dies, Jigs, Fixtures. 


THE VARIETY MACHINE & STAMPING CO. 
12695 Elmwood Ave., Cleveland, O., LAkewood 8433. 
Designers and Manufacturers of Dies, Metal 
Stampings. 250 tons capacity. 


nded in 
“General 

















DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 


Your business letterhead will bring 
literature. 
WATTS BROS. TOOL WORKS 
Witmerding, Pa. 

















Mill 
SMALL PARTS 


Fast+ Accurately 


with this 


NEW 
Rouse 


HAND 
MILLER 











$98 (Without Fixtures) 
F.0.B. Chicago, Motor Extra 





| 

| ee” 

| r] ¢ 

‘AND THERE'S NOTHING LIKE 
on momese It’sa high-speed, | ' 
that Speed Pro. Motor driven || CHICAGO onside 


duction. . 

many uses in fin- 
orn sprentions | Cushioned power — that’s rawhide. 
or ig ‘] cuts on i 
diusnieeen, benee. | Hammers and mallets made from this 
steel and other tough, resilient material deliver the most 


| 
| 

metals . . . also, | power with the most protection. Your 
| 








1i d 4 : : . 
tte gt ot fine finishes, your expensive machined 
cast iron. Inex- parts are much less likely to be dam- 
aged when you insist upon rawhide. 
tors quickly learn 


v" perienced opera- 
to use it with | Your Guarantee 
speed and pre- V4 





cision. | Here is why the best in rawhide is Chicago 
The Rouse Rawhide: C/R’s ultra-careful hide selec- 
Hand Miller, with Rouse Fixture tion. special seasoning and manufac- 


turing processes. . 58 years’ experience in 


Set-Ups, provides fast, accurate, 
low-cost milling for a big variety 


of small parts used in electrical ti aia i 

work, instruments, aviation, com- mer ee trons pareve 

munications and similar work. replaced in the permanent 
| malleable iron heads. 


Available for immediate shipment. 
Write for illustrated circular and 
full details. 


working rawhide. . . top quality standards 








H. B. ROUSE AND COMPANY 


2216 North Wayne Avenue Chicago 14, Ilinois 


1209 ELSTON AVE.+ CHICAGO 22, ILLINOIS 
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— “THE CURB 
You Can Get What You 


FOR SALE - WANTED - EMPLOYMENT - Want— 
OPPORTUNITIES 

CLASSIFIED ADVERTISING RATES — $2.00 SERVICE 

CHARGE PLUS 15¢ PER WORD — PAYABLE IN You Can Sell What You 


ADVANCE No Longer Need 








nae URB” 
% Superintendent in “THE C 
to take complete control <_< 
°° © of entire stores division of 
large manufacturing plant in the wae 
east. In reply, describe fully your 
experience, former employers. 
age, education to F-98, P.O. Box 


3414, Philadelphia 22, Pa. For every business or 


shop want advertise 
. on 

SPECIAL CUTTING TOOLS, form cutters, reamers your needs in “THE 

> anak iol ee Mer ee aes ee CURB”—T ool & Die 


blueprint for estimate Address Box NT-1146, TOOL 











& DIE JOURNAL, 2460 Fairmount Blvd., Cleveland Journal’s Classified 
6, Ohio 
Section. 





REPRESENTATIVE WANTED. Tool shop with 
excellent record, open capacity for special cutting 











tools (milling cutters, end mills, reamers, etc 

made on short order, desires local representation 

by able sales engineer Address Box ND-1146 

TOOL & DIE JOURNAL, 2460 Fairmount Blvd., WANTED REPRESENTATION: A_ manufacturer 

Cleveland 6, Ohic of a new tool room specialty desires local represen- 
tation. Seeking individuals and organizations willing 
to do missionary work as well as following up in- 
quiries eae territories. Good commissions. Ad- 

C Be RW-1146, TOOL & DIE JOURNAL, 2460 

TOOL & DIE SHOP WANTED. Excellent oppor Fairmo wat Blvd., Cleveland 6, Ohio. 

tunity for 1 mechanic having wn equipment 

and employing several men We have desirable 

space in Brooklyn and will keep you occupied a 

good portion a the year. May buy interes or SALES ENGINEERS: Wanted for New York area. 

finaree you sox 760, 113 W 42nd. St., New York to represent specialized distributor of cutting tools, 

18, N. ¥ grinding wheels, and light machine tools and at- 


tachments. Must have previous sales experience in 
this field Addre tox SD-1146. TOOL & DIE 
JOURNAL, 2460 Fairmount Bivd., Cleveland 6, Ohio. 


TOOLS, Dies designed reasonable Address Box 
ES-1146, TOOL & DIE JOURNAL, 2460 Fairmount 


Bivd., Cleveland 6, Ohio. WANTED To BUY: Brows & Sharpe Rotary Gear 


Cutter, 60” capacity A Box BR-1146, TOOL 
& DIE JOURNAL, 2460 "Fairmount Bivd., Cleve- 
land 6, Ohio. 

WANTED: Medium sized Die Casting machine with 

or without order for Die Cast parts Address Box 

AN-1146, TOOL & DIE JOURNAL, 2460 Fairmount 

Bivd., Cleveland 6, Ohio POSITION WANTED: Engineer with ten years’ suc- 
cessful experience in product and tool design. Ex- 
perienced on pneumatics, gears, die castings, stamp- 
ings and forgings. Familiar with heat treatments 
and machine tools. College graduate, ability to take 


WILL BUY AT ONCE—Rowbottom or Garvin Cam complete charge of engineering. Address Box PE- 
Cutting Machine. Address Box PS-1146, TOOL & 1146, TOOL & DIE JOURNAL, 2460 Fairmount 
DIE JOURNAL, 2460 Fairmount Blvd., Cleveland Blivd., Cleveland 6, Ohio. 

6, Ohio. 


FOR SALE: No. 100 Micromatic Hydrohoner; Banet 


FOR SALE: Johansson angle block set; metric gage Oil Separator; No. 6D Potter & Johnston Automatic 
block sets; vernier height gage: bore indicator, etc. Chucking and Turning Machine; No. 7 Fellows Gear 
Will sell reasonably Address Box RK-1146, TOOL Shaper: No. 13 Brown & Sharpe Universal & Tool 
& DIE JOURNAL, 2460 Fairmount Bivd., Cleve- Grinder Address Box MS-1146, TOOL & DIE 
land 6, Ohio. JOURNAL, “2460 Fairmount Blvd., Cleveland 6, Ohio. 
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Swedish Gage Co. of America 137 
Tamms Silica Co. . 165 
Taylor Machine Co. 148 
Thomas Hoist Co. . 4b 
Timken Roller Bearing Co., The 97 
Timesaver Products Co. 119 
Tomkins-Johnson Co., The 22 
Tools & Gages, Inc. 28 
Ulmer Co., The J C . 148 
U. S. Treasury Dept. 148 


Variety Machine & Stamping Co. 173 


Viking Tool & Machine Corp 173 
Vimeo Mfg. Co., Inc. 140 
W. L. S. Stamping Co. . 1140 
Wall Colmonoy Corp. - & 
Walls Sates Corp. 165 
Warren-Knight Co. 148 
Watts Bros. Tool Works . 
Webber Gage Co. . 53 
Welding Equipment & Supply Co. 24 
Wells Mfg. Corp. ....... 29 
West Point Mfg. Co. .......... 35 
Wheelock, Lovejoy & Co., Inc... 156 
Whistler & Sons, Inc., S. B. 178 
Se : 23 
Wing-Valentine Co. .. oo OF 


Winter Bros. Co., Div. ‘The Na- 
tional Twist Drill & Tool Co. 73 
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Woods Engineering Co. . 160 
Yost Mfg Co. .... .. 160 


Young Arbor Co. ........... .. H14N 
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DIRECT PROCESS 


The quality of paper is proven 
by results. Today no other direct 
process paper gives you clearer 
reproductions, more satisfactory 
results. You'll marvel at the way 
the job is done faster than you 
ever thought possible. The am- 
monia or wet alkaline developed 
papers provides a versatile means 
to low cost reproductions. 


PAPERS OF PROVEN QUALITY 
BLUE PRINT 





Truly a fine paper for the finest 
in blueprint work. A new neutral 
sensitizer that helps resist deteri- 
oration in moist climates, assures 
you of longer lasting prints plus 
economical and satisfactory re- 
sults. You won't go wrong using 
W-V papers on any blueprint job. 
Four speeds for your selections. 


Blue print and Direct Process Papers available in cut sheets and rolls. 


Manufactured by 


Wing Valentine Ce. 






























HIGH CARBIDE 
SPEED STEEL TIPPED 


in sizes from .O25diam. _insizes from .090 diam. 
STRAIGHT « SPIRAL « STEP « PILOT e HAND 


What 
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STERLING jis to silver is to Reamers 


7120 N. Clark St. 
Chicago 26, Il. 


@ GUILD is the new 
name for anold 
established line of 
reamers whose repu- 
tation for accuracy has 
become outstandingin 
the manufacture of air- 
craft—motors—en- 
gines—small arms— 
radios —fine instru- 
ments, etc. The name 
GUILD is stamped on 
each individual reamer 
as an_ identification—a 
hallmark of finest quality. 
Quality that is possible 
only by creative and pro- 
ductive ability far above 
the average in the manu- 
facture of reamers specially 
built for special purposes. 
Write for booklet. 


METAL CUTTING TOOLS 
AND MANUFACTURING CO, 
3946 W. Eleven Mile Rd., Berkley, Mich. 

¢ Phone: Lincoln 2-5600 « 








WHISTLER Adjustable 
Perforating Dies Offer Added 
Production Economy 


5-10-50 and even more different set-ups with the 
same dies? Impossible? Not when you use 
Whistler Multi-Use Adjustable Dies. For it’s sim- 
ple to rearrange these 
units...add or delete 
... get back into pro- 
duction within a few 
hours. Even so-called 
complicated arrange- 
ments are easy to set 
up. And, with first 
cost invariably less 
than for single pur- 


WRITE FOR YOUR WHISTLER 
CATALOGS. Know the pro- 
duction advantages of 
Whistler Adjustable Dies 





752-756 MILITARY ROAD 








Typical. examples 
of set-ups made 
from stock units. 
§ No delayin start- 
i ing production. 






All there is to 
Whistler punch 
and die units. 





pose dies, this continued re-use of the same dies 
effects added economy in quickly writing off 
initial die investment. Over 750 prominent manu- 
facturers have proven in their own plants that 
Whistler Adjustable Dies have sent costs into 
a nose dive. 

No special tools are needed. Work in practically 
any size and type of press. Ordering now is par- 
ticularly advantageous. Large stocks of standard 
diameter units from |." up are available for over- 
night shipments. Notching, group dies and spe- 
cial shapes and sizes can be quickly made to 
order. Write today to: 


S. B. WHISTLER & SONS, Inc. 


BUFFALO 17, NEW YORK 
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eB DANLY PRECISION DOWEL PINS have a big = eI DANLY KNURLED SOCKET-HEAD CAP SCREWS 
job to do in the Steel, Non-ferrous ’ save time and money. Here's why: 
metals and Plastic Industries 5 Oily fingers readily grasp the knurled 
Accurate through their length, head—the mechanic can drive it a 
there will be no expensive re-drilling good part of the way by hand before 
and reaming, because Danly Preci- using the wrench. Infinite applica- 
sion Dowel Pins are diamond tested tions—a wide range of sizes 
for hardness and ground to a toler- 
ance of one-ten thousandth of an 
inch... 
DANLY KWIK-KLAMP TOGGLE CLAMPS are 


versatile, all-around utility clamp- 


DANLY DIE SPRINGS are noted for staying 
power. The repeated pressuie of the 
ram many times every hour induces 


ing tools. Strong construction com- 
ij bined with simplicity operation 
fatigue that will snap ordinary die 4 makes Kwik-Klamps 
springs—and that means tearing 
down the whole setup. Two com- 
plete lines. MEDIUM PRESSURE— 
HIGH DEFLECTION; HIGH PRES- 
SURE—MEDIUM DEFLECTION 


1 must wher- 
ever quick, positive clamping action 


and known pressures are desired . 


THE DANLY DIE SET needs no introduction 

DANLY SOCKET-HEAD STRIPPER BOLTS incor- ‘ } A must for precision stamping, Danly 
porate the same advantages as the . : die sets are once more paving the 
Danly Knurled Socket-Head Cap way to that new washing machine 
Screws. Busy fingers don’t slip on and electric iron in every home— 


9 > 
the knurled head... that new car in every garage 


Branches and Dealers in Principal Cities 


DANLY MACHINE SPECIALTIES, INC. A©)...4 2100 So. 52nd Ave., Chicago 50, Ill. 
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EASILY CUT-OFF — 
TOUGHEST STEEL - 


Steels just don’t come too tough for MARVEL Giant 
Hydraulic Hack Saws. Take, for example, the three No. 18 
MARVEL Saws, at the Babcock & Wilcox steel mill, shown 
above. These machines are used to cut test s mens for 
sample pieces of stainless and other tough alloy ts which 
are checked for seams, pipes, etc., before being d 
tubing. It takes tough steel to make the best tubing, and eis 
it takes modern sawing equipment to cut it rapidly, accurately Copocity: 18° «18° \ 
and economically. } 


With 10 types of metal-cutting saws, each available in a ww ' 
series of variations, MARVEL can furnish sawing mac |Copocty: 18 x18 
that exactly meet your requirements. If you have a me 
sawing problem—cull in the local MARVEL Sawing Engiuveer. 


Write for MARVEL Catalog or check it in your Sweet's 
Catalog Files. 





ARMSTRONG-BLUM MFG., CO. 


“The Hack Saw People” 


5700 West Bloomingdale Ave., Chicago 39, U.S.A. 
Eastern Sales Office: 225 Lafayette St., N.Y., 12 








